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(54) METHOD AND DEVICE FOR DISCHARGE COATING OF LIQUID BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating device for 
photoresist used when a color filter substrate and a thin film 
transistor substrate composing an active matrix liquid crystal . 
display device are manufactured, low in the device cost, 
having a simple device configuration enabling easy 
maintenance, and minimizing the amount of the photoresist 
thereby significantly improving the running cost. 
SOLUTION: In this discharge coating method, a liquid body is 
discharged from a flat slit discharge nozzle and applied to the 
surface of a substrate by using a liquid body discharge 
coating device constituted so that the flat slit discharge 
nozzle having a valve system and the substrate are relatively 
moved. Pulsed switching operation of the valve system of the $ 
flat slit discharge nozzle performs continuous band-like, 
substantially planar, discharge coating of the liquid body on 
the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of carrying out regurgitation spreading of the liquefied object on a substrate 
front face from the nozzle of said regurgitation device using the regurgitation coater of the liquefied 
object constituted so that the regurgitation device in which it has a valve system, and a substrate might 
move relatively The regurgitation method of application and the regurgitation coater of a liquefied object 
which the shape of a pulse is made to carry out closing motion actuation of the valve system of a 
regurgitation device, and are characterized by carrying out regurgitation spreading and applying a 
liquefied object to band-like [ which followed the substrate front face ] in the shape of a field 
substantially. 

[Claim 2] In the approach of carrying out regurgitation spreading of the liquefied object on a substrate 
front face from the nozzle of said regurgitation device using the regurgitation coater of the liquefied 
object constituted so that the regurgitation device in which it has a valve system, and a substrate might 
move relatively The shape of a pulse is made to carry out closing motion actuation of the valve system 
of said regurgitation device within the limits of per minute one to 1200000 cycle in proportion to the 
relative velocity of a regurgitation device and a substrate. The regurgitation method of application and 
the regurgitation coater of a liquefied object which are characterized by carrying out regurgitation 
spreading and applying a liquefied object to band-like [ which followed the substrate front face ] in the 
shape of a field substantially. 

[Claim 3] The nozzle characterized by equipping with a monotonous blade-like valve mechanism the 
nozzle book inside of the body which leads to the above-mentioned liquid hold section about the nozzle 
for liquid quantum regurgitation equipments which performs the regurgitation of a pressurization liquid 
and regurgitation halt which were introduced into the liquid hold section. 

[Claim 4] It is the nozzle which a nozzle body has the delivery of a slitHike liquid and is characterized by 
forming the monotonous blade valve mechanism of the above near the slitHike delivery about a nozzle 
according to claim 3. 

[Claim 5] The nozzle characterized by a valve mechanism consisting of a monotonous blade-like valve 
element prepared in the nozzle book inside of the body movable, and a valve seat formed in the internal 
surface near [ slitHike ] the discharge opening about a valve mechanism according to claim 3. 
[Claim 6] as for a monotonous blade-like valve element according to claim 3, the tip is formed in the 
shape of the triangle pole, and the point circumference is formed so that it may stick on line of contact 
of an almost parallel straight line to the above-mentioned nozzle internal surface — the description — ■ 
** — the nozzle to carry out. 

[Claim 7] It is the nozzle which a nozzle body has the discharge opening of the liquid of the shape of two 
or more slot, and is characterized by forming the valve mechanism of the shape of the above and a 
monotonous blade near the slot-like discharge opening about a nozzle according to claim 3. 
[Claim 8] The nozzle characterized by a valve mechanism consisting of a monotonous blade-like valve 
element prepared in the nozzle book inside of the body movable, and a valve seat formed in the internal 
surface near the discharge opening of the shape of two or more slot about a valve mechanism according 
to claim 3. 
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{Claim 9] It is the nozzle which a nozzle body has the discharge opening of the liquid of two or more 
v . 1 circlfe configurations, and is characterized by forming the monotonous blade valve mechanism of the 
above near the discharge opening of a circle configuration about a nozzle according to claim 3. 
[Claim 10] The nozzle characterized by a valve mechanism consisting of a monotonous blade-like valve 
element prepared in the nozzle book inside of the body movable, and a valve seat formed in the internal 
surface near the discharge opening of two or more circle configurations about a valve mechanism 
according to claim 3. 

[Claim 11] The nozzle characterized by equipping with the valve mechanism of the shape of two or more 
needle the nozzle book inside of the body which leads to the above-mentioned liquid hold section about 
the nozzle for liquid quantum regurgitation equipments which performs the regurgitation of a 
pressurization liquid and regurgitation halt which were introduced into the liquid hold section. 
[Claim 12] It is the nozzle which a nozzle body has the discharge opening of the liquid of two or more 
circle configurations, and is characterized by forming two or more needle valve mechanisms of the 
above near the discharge opening of two or more circle configurations about a nozzle according to claim 
11. 

[Claim 13] The nozzle characterized by a valve mechanism consisting of a valve element of the shape of 
two or more needle prepared in the nozzle book inside of the body movable, and two or more valve 
seats formed in the internal surface near the discharge hole of two or more circle configurations about a 
valve mechanism according to claim 11. 

[Claim 14] It is the nozzle characterized by, as for two or more needle-like valve elements according to 
claim 11, forming the tip in the shape of a cone, and forming the point circumference so that it may stick 
on almost circular line of contact to the above-mentioned nozzle internal surface. 

[Claim 15] A nozzle body is a nozzle characterized by forming two or more grooves of the direction of a 
right angle in a part for the point of a monotonous blade to a slit among the valve mechanisms of the 
shape of a monotonous blade which has the delivery of a slit-like liquid and is established near the 
delivery of the shape of this slit about a nozzle according to claim 3. 

[Claim 16] A nozzle body is a nozzle characterized by forming two or more grooves of the direction of a 
right angle in a part for the point of a monotonous blade to the array of a slot among the valve 
mechanisms of the shape of a monotonous blade which has the discharge opening of the liquid of the 
shape of two or more slot, and is established near the discharge opening of two or more shape of this 

. slot about a nozzle;according to claim 3. _ _ _ 

[Claim 17] A nozzle body is a nozzle characterized by forming two or more grooves of the direction of a 
right angle in a part for the point of a monotonous blade to the array of the hole of a circle configuration 
among the valve mechanisms of the shape of a monotonous blade which has the discharge opening of 
the liquid of two or more circle configurations, and is established near the discharge opening of two or 
more of these circle configurations about a nozzle according to claim 3. 

[Claim 18] A nozzle body is a nozzle characterized by forming two or more grooves in the interior of the 
delivery which touches a part for the point of a monotonous blade among the valve mechanisms of the 
shape of a monotonous blade which has the delivery of a slit-like liquid and is established near the 
delivery of the shape of this slit in the direction of a right angle to a slit about a nozzle according to 
claim 3. - - > ; s 

[Claim 19] A nozzle body is a nozzle characterized by forming two or more grooves in the interior of the 
delivery which touches a part for the point of a monotonous blade among the valve mechanisms of the 
shape of a monotonous blade which has the discharge opening of the liquid of the shape of two or more 
slot, and is established near [ these / two or more ] the slot-like discharge opening in the direction of a 
right angle to the array of a slot about a nozzle according to claim 3. 

[Claim 20] A nozzle body is a nozzle characterized by forming two or more grooves in the interior of the 
delivery which touches a part for the point of a monotonous blade among the valve mechanisms of the 
shape of a monotonous blade which has the discharge opening of the liquid of two or more circle 
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configurations, and is established near [ these / two or more ] the circle configuration discharge opening 
in the direction of a right angle to the array of the discharge opening of a circle configuration about a 
nozzle according to claim 3. 

[Claim 21] A nozzle body is a nozzle characterized by always contacting the liquid discharge opening of 
a circle configuration, and a discharge opening, and consisting of a valve mechanism of the shape of a 
movable needle, and forming two or more grooves in the point of the valve of the shape of this needle 
about the nozzle for liquid quantum regurgitation equipments which performs the regurgitation of a 
pressurization liquid and regurgitation halt which were introduced into the liquid hold section. 
[Claim 22] a nozzle body be a nozzle characterize by carry out the configuration of two or more grooves 
to the interior of the circular discharge opening which always contact the liquid discharge opening of a 
circle configuration , and a discharge opening , and consist of a valve mechanism of the shape of a 
movable needle , and touch the bulb of the shape of this needle about the nozzle for liquid quantum 
regurgitation equipments which perform the regurgitation of a pressurization liquid and regurgitation halt 
which be introduced into the liquid hold section . 

[Claim 23] The nozzle characterized by equipping with a closed-loop monotonous blade-like valve 
mechanism the nozzle book inside of the body which leads to the above-mentioned liquid hold section 
about the nozzle for liquid quantum regurgitation equipments which performs the regurgitation of a 
pressurization liquid and regurgitation halt which were introduced into the liquid hold section. 
[Claim 24] It is the nozzle which a nozzle body has the delivery of a closed-loop slit-like liquid, and is 
characterized by forming the closed-Hoop monotonous blade valve mechanism of the above near the 
closed-loop slit-like delivery about a nozzle according to claim 23. 

[Claim 25] The nozzle characterized by a valve mechanism consisting of the closed loop and a 
monotonous blade-like valve element prepared in the nozzle book inside of the body movable, and a 
valve seat formed in the internal surface near [ closed-loop slit-like ] the delivery about a valve 
mechanism according to claim 23. 

[Claim 26] It is the nozzle to which a closed loop and a monotonous blade-like valve element according 
to claim; 23 are characterized by forming the tip in the shape of the triangle pole, and forming the point 
circumference so that it may stick on line of contact of an almost parallel closed-loop line to the above- 
mentioned nozzle internal surface. 

[Claim 27] The liquid coater characterized by supplying continuously the liquid which carried out 
degassing processing with the vacuum deairing module using a hollow filament by the booster pump 
about each liquid coater using the nozzle of a publication at the liquid hold section of a coater to the 
claim from claim 3 to claim 26 [claim 28] In the approach of carrying out regurgitation spreading of the 
liquefied" object on a substrate front face from the nozzle of said regurgitation device using the 
regurgitation coater of the liquefied object constituted so that the regurgitation device in which it has a 
valve system, and a substrate might move relatively The regurgitation method of application of the 
liquefied object which the shape of a pulse is made to carry out closing motion actuation of the valve 
system of a regurgitation device, and is characterized by a nozzle applying a liquid to a substrate 
according to non-contact by one switching action of a valve the shape of band-like, a line or the shape 
of a broken line, and a dotted line which followed the substrate front face in the liquefied object. 
[Claim 29] After applying usingthe regurgitation method of application of a liquefied object r according to 
claim 28 the continuous shape of band-like, a line or the shape of a broken line, and a dotted line, After 
only fixed distance moves relatively the regurgitation device and substrate which have a valve system to 
1 shaft orientations or 2 shaft orientations, the shape of a pulse is made to carry out closing motion 
actuation of the valve system of a regurgitation device again, and a liquefied object is applied by one 
switching action of a valve the shape of a line or the shape of a broken line, and a dotted line which 
followed the substrate front face. How to ******** this actuation and apply a liquid to a substrate front 
face two-dimensional. 

[Claim 30] The plasma display display which formed the barrier rib using the method of application of 



claims 28 and 29. 

[Claim 31] The plasma display display which applied the fluorescent substance using the method of 
application of claims 28 and 29. 

[Claim 32] the method of application of claims 28 and 29 — using — a spacer bead — the fixed point — 
the arranged liquid crystal display. 

[Claim 33] The organic electroluminescence display which applied the organic electroluminescence 
luminous layer in a vacuum or nitrogen-gas-atmosphere mind using the method of application of claims 
28 and 29 [claim 34] The liquid crystal display, organic electroluminescence indicating equipment, or 
plasma display indicating equipment which applied the color filter layer using the method of application 
of claims 28 and 29. 

[Claim 35] It is a movable coater relatively to a nozzle to 1 shaft orientations or the biaxial direction 
about the table which carried out lot wearing of the nozzle indicated by claim 26 from claim 3 at least, 
and adsorbed the substrate. 

[Claim 36] The IC package which formed closed-loop-like a bump and a bonded seal layer using the 
nozzle according to claim 26 from claim 23, an organic electroluminescence display, or a liquid crystal 
display. 

[Claim 37] The nozzle book inside of the body which leads to the liquid hold section is equipped with a 
valve mechanism. With inert gas (an argon, helium, neon, krypton, etc.), nitrogen gas, etc. Impress a 
pressure to the liquid hold section and it is related with the liquid quantum regurgitation equipment 
which performs the regurgitation of a pressurization liquid, and a regurgitation halt. Liquid regurgitation 
equipment characterized by the nozzle body equipped with the liquid hold section and a valve 
mechanism being made of the refractory metal, and installing the heater for liquid heating, and the high 
frequency coil around the liquid hold section and a nozzle. 

[Claim 38] The nozzle book inside of the body which leads to the liquid hold section is equipped with a 
valve mechanism. With inert gas (an argon, RIHEUMU, neon, krypton, etc.), nitrogen gas, etc. Impress a 
pressure to the liquid hold section and it is related with the liquid quantum regurgitation equipment 
which performs the regurgitation of a pressurization liquid, and a regurgitation halt Liquid regurgitation 
equipment characterized by the nozzle body equipped with the liquid hold section and a valve 
mechanism being made of the quartz, and installing the heater and high frequency coil for liquid heating 
around the liquid hold section and a nozzle. 

[Claim 39] Equip with a valve mechanism the nozzle book inside of the body which leads to the liquid 
hold section, and a pressure is impressed to the liquid, hold section with inert gas (an. argon, helium, neon, 
krypton^ etc.), nitrogen gas, etc. The nozzle body equipped with the liquid hold section and a valve 
mechanism is made of carbon or glassy carbon about the liquid quantum regurgitation equipment which 
performs the regurgitation of a pressurization liquid, and a regurgitation halt. Liquid regurgitation 
equipment characterized by installing the heater and high frequency coil for liquid heating around the 
liquid hold section and a nozzle. 

[Claim 40] It is liquid regurgitation equipment which the nozzle body according to claim 37, 38, or 39 
consists of a circular liquid discharge opening and a needle-like valve, and is characterized by forming 
the above-mentioned valve mechanism near [ the ] the discharge opening. 

[Claim 41] the liquid regurgitation equipment indicated by claim 37 — being related — the internal 
surface of the discharge opening of a nozzle, the front face of a needle valve, and the internal surface of 
the liquid hold section — carbon or carbon system compounds, such as diamond carbon, titanium 
carbide (TiC), and carbonization silicon (SiC), — **************** — the liquid regurgitation 
equipment characterized by things. 

[Claim 42] A metal is liquid-ized using liquid quantum regurgitation equipment according to claim 41 from 
claim 37, and the metal of a constant rate is breathed out to the exterior of a nozzle in the state of a 
liquid by making a needle valve open and close in the shape of a pulse. Next, the approach and 
manufacturing installation which cool the breathed-out liquid metal in the ambient atmosphere of oil or 



-6- 



inert gas (an argon, neon, helium, etc.), or nitrogen gas, and manufacture a solid metal ball. 
[Claim 43] The metal ball manufacturing installation characterized by making the equipment which an 
opposite direction is made to rotate a metal ball manufacturing installation according to claim 42 and the 
roll of two, and carries out the division of the metal ball connect, applying feedback to liquid metal 
quantum regurgitation equipment so that the metal ball of the magnitude made into the purpose can be 
manufactured, and controlling the magnitude of a metal ball. 

[Claim 44] The approach and manufacturing installation which trickle at coincidence liquid-like 
ultraviolet-rays hardening resin and heat-curing resin, and the macromolecule resin which is dissolving 
in the solvent into the metal mold which plurality rotates by the approach of claim 28, and form two or 
more lenses in coincidence using a nozzle given in claims 9, 10, 11, 12, 13, 14, 17, 20, 21, and 22. 
[Claim 45] The approach and manufacturing installation [claim 46] which manufacture to coincidence 
two or more lenses which ******** and use an approach according to claim 44, and consist of a layer 
from which two or more quality of the materials differ The contact lens characterized by the two-layer 
structure using silicone rubber, butyl acrylate, and dimethylsiloxane which are a non-water nature soft 
contact lens ingredient a base curve side at a front curve side using the siloxane methacrylate (SMA) or 
fluoro methacrylate (FMA) which is an oxygen permeability hard lens ingredient. 
[Claim 47] The contact lens characterized by the two-layer structure using the hydroxyethyl 
methacrylate (HEMA), N-vinyl pyrrolidone (N-VP), the dimethyl AKURl amide (DMAA), or glycerol 
methacrylate (GMA) which is a water nature soft contact lens ingredient a base curve side at a front 
curve side using the siloxane methacrylate (SMA) or fluoro methacrylate (FMA) which is an oxygen 
permeability hard lens ingredient. 

[Claim 48] The two-layer structure contact lens using the hydroxyethyl methacrylate (HEMA), N-vinyl 
pyrrolidone (N-VP), the dimethyl AKURI amide (DMAA), or glycerol methacrylate (GMA) which is a water 
nature soft contact lens ingredient at a base curve side using the silicone rubber, butyl acrylate, or 
dimethylsiloxane which is a non-water nature soft contact lens ingredient at a front curve side. 
[Claim 49] After it measured the liquid crystal impregnation situation of the empty eel which made the 
interior the vacuum about the liquid crystal impregnation process of a liquid crystal panel using the light 
and the optical fiber which polarized and liquid crystal has gone up to a measurement location, a liquid 
crystal cell gap is measured on real time using the single wavelength optical fiber to which the 
wavelength of the light can be changed, and the increment in a eel gap is measured. Next, the 
manufacture approach and manufacturing installation which release a liquid crystal panel off a liquid 
crystal pan after fixed time amount, and are characterized by this thing for a liquid crystal inlet closure 
process from from when a eel gap begins increase. 

[Claim 50] On the roll of the shape of two or more wheel which has two crests at the tip arranged in the 
liquid crystal inlet closure process of a liquid crystal panel in accordance with the pitch in which the 
liquid crystal panel was arranged After applying the ultraviolet-rays hardening resin for the inlet closures 
to claims 9, 10, 11, 12, 13, 14, 17, and 20 at coincidence using the quantum discharge nozzle of a 
publication, The manufacture approach and manufacturing installation which are characterized by 
pushing two or more of these rolls for coincidence, hitting them against the liquid crystal inlet of a liquid 
crystal panel, and applying ultraviolet-rays hardening resin to an inlet. 

[Claim 51] On the -roll of the shape of two or more wheel which has two crests at the tip arranged -in the 
liquid crystal inlet closure process of a liquid crystal panel in accordance with the pitch in which the 
liquid crystal panel was arranged After applying the ultraviolet-rays hardening resin for the inlet closures 
to the point of a roll using a dispenser, It is the manufacture approach and manufacturing installation 
which are characterized by pushing two or more of these rolls for coincidence, hitting them against a 
liquid crystal inlet within 5 minutes after a liquid crystal panel gets used from a liquid crystal pan, and 
applying ultraviolet-rays hardening resin to a liquid crystal inlet. 

[Claim 52] The roll characterized by the width of face of the peak of two crests at the tip of a wheel- 
like roll according to claim 50 or 51 and a peak being within the limits of 1/4 to 3/4 of the thickness of 
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the two whole glass substrates with which the beam bubble of the liquid crystal panel was carried out. 
[Claim 53] The spreading roll for the liquid crystal inlet closures whose quality of the material of the roll 
of the shape of a wheel according to claim 52 is characterized by being made of elastic bodies, such as 
rubber and giant-molecule plastics. 

[Claim 54] The inlet closure approach and inlet sealing arrangement which are characterized by applying 
ultraviolet-rays hardening resin to claims 9, 10, 11, 12, 13, 14, 17, and 20 which have the discharge 
opening of two or more circle configurations in the liquid crystal inlet closure process of a liquid crystal 
panel in accordance with the pitch in which the liquid crystal panel was arranged by non-contact in the 
inlet of two or more liquid crystal panels at coincidence using the nozzle of a publication. 
[Claim 55] The black light characterized by the device in which insert a liquid crystal panel from both 
sides, and the shield is stuck on the side face of the both sides of a liquid crystal panel so that 
ultraviolet rays may be irradiated by not any liquid crystal panels other than an inlet after applying 
ultraviolet-rays hardening resin to the inlet of a liquid crystal panel using the method of application 
according to claim 50, 51, or 54. 

[Claim 56] The plasma display display, **********, or the organic electroluminescence. display 
manufactured using the method of application according to claim 1 or 2. 

[Claim 57] The color filter substrate or active-matrix substrate manufactured using the method of 
application according to claim 1 or 2. 

[Claim 58] The DNA chip which applied on the substrate DNA adjusted using the method of application 
of claims 28 and 29. 

[Claim 59] The semiconductor device or the circuit board manufactured using the method of application 
of claim 1, claim 2, claim 28, or claim 29. 

[Claim 60] The coater characterized by carrying out vacuum deairing processing of the solvent of a 
coating liquid object, sticking this substrate on a substrate maintenance base after applying a liquid to a 
substrate two— dimensional using the method of application of claims 28 and 29. 
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DETAILED DESCRIPTION 



[Detailed-Description of the Invention] - 

[0001] 

[Industrial Application] This invention breathes out processing liquid to various substrates, such as the 
glass substrate for liquid crystal display panels, a substrate for organic electroluminescence, a substrate 
for plasma displays, a substrate for semi-conductors, a ceramic substrate, and a printed circuit board, 
and relates to the configuration of the equipment which applies a liquid to this substrate front face, 
especially its regurgitation nozzle object. 
[0002] 

[Description of the Prior Art] A regurgitation nozzle object is moved for coating liquid to a substrate 
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front face with discharge from the delivery of a regurgitation nozzle, and the equipment which applies 
processing liquid to a substrate front face is proposed by JP,9-1 64357,A, JP,9-271 705,A, JP,1 1- 
135006 A JP.1 1-188301 A etc. Drawing 1 f drawing 3 , and drawing 4 are the cross sections of the 
regurgitation nozzle of the above-mentioned proposal. The slit nozzle is used, a SIMM member which is 
shown in drawing 2 is installed in the interior of drawing 1 , and the thickness of a spreading fluid and 
equalization of the rate of flow in the passage of opening are attained. As for drawing 3 , the piston for 
pressurization and the check valve are built in the interior of a regurgitation nozzle body. Drawing 4 is 
the nozzle which attached ctenidium-like point material in the slit section, and can form now two or 
more Rhine-like inorganic paste layers at 1 spreading process. 

[0003] At the liquid crystal inlet closure process of the conventional liquid crystal panel, ultraviolet-rays 
hardening resin spreading into the part of an inlet used the roll-like spreading machine which carried out 
the configuration of a bead which was indicated to drawing 28 . The ultraviolet-rays hardening resin 
method of application for the point of this bead was what plasters a part for the point of a roll with the 
ultraviolet-rays hardening resin piled to the pan while rotating a roll, as shown in drawing 27 . The roll 
was made of the metal made from stainless steel. 

[0004] The approach of forming a spacer in the target location is used using a HOTORISO process as 
which the spacer formation process of the conventional liquid crystal panel is proposed by JP.10- 
048636A 

[0005] JP.5-1 17724.A and JP,7-224305,A are proposed as a conventional minute metal ball 
manufacturing method. It is the approach of making the atomizing method and rotating disk which spray 
the metal which carried out melting using inert gas flowing down molten metal, and dispersing and 
atomizing according to a centrifugal force. It is ************ about the metal ball to which particle size 
was equal using the particle-size judgment machine after making a metal ball using these minute metal 
ball manufacturing methods. 

[0006] There is the spotting method proposed by JP.1 0-503841, A as a conventional DNA chip 
manufacturing method. It is the approach of applying DNA to the substrate in the shape of a matrix 
using the detailed nozzle. 
[0007] 

[Problem(s) to be Solved by the Invention] As for the conventional slit coating machine proposed by 
JP,9-164357,A, JP,9"271705,A, JP f 1 1-135006A JP.1 1-188301 A etc., as shown in drawing 1 and 
drawing 3 , the nozzle and the substrate touch through a liquid and the distance to the tip and substrate 
of a nozzle has become a very important parameter. Since discharge of a liquid is not carried out to 
homogeneity by the conventional slit coating machine at the time of initiation of spreading, the nozzle 
and the substrate-are standing it still until the space of the tip of a nozzle- and a substrate is completely 
connected with a liquid. Either the back nozzle with which the space of a nozzle and a substrate was 
completely connected with the liquid, or a substrate begins migration. For this reason, the heterogeneity 
of the spreading thickness in the initiation part of spreading suited the large inclination. When the 
spreading thickness of a liquid was 100 microns or more, homogeneity did not become a not much big 
problem by the conventional approach, either, but when spreading thickness, such as a photoresist, was 
5 microns or less, it was very difficult to obtain uniform spreading film pressure, and after applying by 
the slit coating machine, it rotated the substrate and had obtained . uniform spreading thickness. However, 
by this approach, when substrate size became more than meter size, the magnitude of equipment, the 
price of equipment, the point of a running cost, etc. had become a problem. 

[0008] In the roll-like coater which carried out the configuration of the bead used at the liquid crystal 
inlet closure process of the conventional liquid crystal panel, as shown in drawing 30 , when the cutting 
plane of two substrates has not gathered, the ultraviolet-rays hardening resin of sufficient amount for a 
substrate cannot be applied. The edge section of the substrate of one of the two which is furthermore 
as **** is destroyed by the roll point of a bead configuration, and it was easy to generate a caret. The 
caret of this glass adheres to a roll point, and had also caused the problem of carrying out the 
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reattachment to the inlet of a liquid crystal panel at the following closure process. The ultraviolet-rays 
hardening resin supply to the conventional roll-like coater used the approach of piling ultraviolet-rays 
hardening resin to a tray, and contacting the tip of a roll to ultraviolet-rays hardening resin as shown in 
drawing 27 . When the tip of a roll was polluted with this method with the caret of liquid crystal or glass, 
the problem that these contaminations will spread was in the whole tray. Since it was furthermore piled 
all over a tray, there was also a problem of ultraviolet-rays hardening resin having absorbed moisture 
and being easy to deteriorate. 

[0009] It is difficult to reduce a manufacture price by the spacer formation approach using the 
conventional HOTORISO process. There was a problem of the tooth-space change by the external 
pressure having been still smaller in a phot RISOSU pay sir, and from-low-temperature-being easy to 
****. 

[0010] although JP,5-1 17724,A and JP,7-224305,A are proposed as a conventional minute metal ball 
manufacturing method — ** et al. — ** — the yield which manufactures the metal ball of target size 
[ particle size distribution is large and ] in a manufacturing method is low. Measuring the particle size of 
a metal ball, feedback cannot be applied on real time and particle size cannot be controlled, either. 
[0011] Although the spotting method is proposed by JP.1 0-503841, A as conventional DNA chip 
manufacture, when contacting a detailed nozzle to a substrate, the point of a nozzle and the distance 
between substrates must be correctly measured using laser etc. If coverage changes also with the 
surface states of a substrate and deforms the point of a nozzle, coverage will also change a lot. By the 
conventional method, it was easy to produce a problem in the homogeneity of coverage, and 
repeatability, and spreading time amount was also long and the price of a DNA chip was not able to be 
reduced. 

[0012] The fixture which irradiates ultraviolet rays at the conventional liquid crystal inlet closure 
process at ultraviolet-rays hardening resin is carrying out a configuration which is shown in drawing 52 , 
and the pitch of a liquid crystal panel is scattering and is not arranged. Therefore, the problem to which 
ultraviolet radiation irradiates stripes to the viewing area of a liquid crystal panel through the clearance 
between a substrate and a fixture with the substrate which is by one side as shown in drawing 52 had 
arisen. 

[0013] This invention offers a means to solve these technical problems, solves the problem 
accompanying the liquid piece nature of a liquid, or leakage at once especially, and is to offer the nozzle 
for liquid quantum regurgitation equipments which can perform the minute regurgitation of a liquid, and a 
halt with high degree of accuracy^ 
[0014] 

[Means for Solving the Problem] Said technical problem is solved, and in order to attain the above- 
mentioned purpose, the following means are used in this invention. 

[0015] [Means 1] Using the regurgitation coater of the liquefied object constituted so that the. 
regurgitation device and substrate which have a valve system might move relatively, the shape of a 
pulse was made to carry out closing motion actuation of the valve system of said regurgitation device, 
band-like [ which followed the substrate front face ] is made to carry out regurgitation spreading, and 
the liquefied object was substantially applied in the shape of a field. 

[0016]~[Means 2] The monotonous blade-like valve mechanism was- installed in the nozzle book inside of 
the body which leads to the liquid hold section about the regurgitation nozzle of the pressurization liquid 
introduced into the liquid hold section. 

[0017] [Means 3] A nozzle body given in a means 2 has a slit-like delivery, and formed the monotonous 
blade-like valve mechanism near the slit-like delivery. 

[0018] [Means 4] A nozzle body given in a means 2 has the delivery of the shape of two or more slot, 
and formed the monotonous blade-like valve mechanism near the delivery of the shape of two or more 
slot. 

[0019] [Means 5] A nozzle body given in a means 2 has the delivery of two or more circle configurations, 
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and formed the monotonous blade-iike valve mechanism near the delivery of the shape of two or more 
slot* 

[0020] [Means 6] The valve mechanism of the shape of two or more needle was installed in the nozzle 
book inside of the body which leads to the liquid hold section about the regurgitation nozzle of the 
pressurization liquid introduced into the liquid hold section. 

[0021] [Means 7] A nozzle body given in a means 6 has the delivery of two or more circle configurations, 
and formed the valve mechanism of the shape of two or more needle near the delivery of two or more 
circle configurations. 

[0022] [Means 8] Two or more grooves were formed in a part for the point of a monotonous blade 
among the monotonous blade-like valve mechanisms formed in the means 2 near the delivery about the 
nozzle of a publication. 

[0023] [Means 9] Two or more grooves were formed in the interior of the delivery which touches the 
point of a monotonous blade among the monotonous blade-like valve mechanisms formed in the means 2 
near the delivery about the nozzle of a publication. 

[0024] [Means 10] About the nozzle for liquid quantum regurgitation equipments which performs the 
regurgitation of a pressurization liquid and regurgitation halt which were introduced into the liquid hold 
section, the nozzle body contacted the liquid discharge opening and discharge opening of a circle 
configuration, and consisted of a valve mechanism of the shape of a movable needle, and formed two or 
more grooves in the point of the valve of the shape of this needle. 

[0025] [Means 11] About the nozzle for liquid quantum regurgitation equipments which performs the 
regurgitation of a pressurization liquid and regurgitation halt which were introduced into the liquid hold 
section, the nozzle body contacted the liquid discharge opening of a circle configuration, and the 
discharge opening, and consisted of a valve mechanism of the shape of a movable needle, and formed 
two or more grooves in the interior of the circular discharge opening in contact with the bulb of the 
shape of this needle. 

[0026] [Means 12] The closed-loop monotonous blade-like valve mechanism was installed in the nozzle 
book inside of the body which leads to the liquid hold section about the nozzle for liquid quantum 
regurgitation equipments which performs the regurgitation of a pressurization liquid and regurgitation 
halt which were introduced into the liquid hold section. 

[0027] [Means 13] A nozzle body given in a means 12 has a closed-loop slit-like delivery, and formed 
the valve-mechanism of the shape of a closed loop and a monotonous blade near the closed-loop slit- 
like delivery. 

[0028] [Means 14] It enabled it to supply continuously the liquid which carried out degassing processing 
with the vacuum deairing module using the hollow filament of a fluorine system to the liquid hold section 
of a coater by the booster pump about each liquid coater using the nozzle indicated by the means 13 
from the means 2. 

[0029] [Means 15] In the approach of carrying out regurgitation spreading of the liquefied object on a 
substrate front face from the nozzle of a regurgitation device using the regurgitation coater of the 
liquefied object constituted so that the regurgitation device in which it has a valve system, and a 
substrate might move relatively It enabled it to apply to the shape of band-like [ which the shape of a 
- pulse was made to carry out closing motion- actuation of the valve system of a regurgitation device and 
followed the substrate front face in the liquefied object ], a line or the shape of a broken line, and a 
dotted line, without a nozzle contacting a substrate through a liquid by one switching action of a valve. 
[0030] [Means 16] Band-like or the line which continued using the coater indicated with the means 15 
Or after only fixed distance moves relatively the regurgitation device and substrate which have a valve 
system after applying the shape of a broken line, and in the shape of a dotted line to 1 shaft orientations 
or 2 shaft orientations, The shape of a pulse is made to carry out closing motion actuation of the valve 
system of a regurgitation device again, and a liquefied object is applied by one switching action of a 
valve the shape of band-like, a line or the shape of a broken line, and a dotted line which followed the 



substrate front face. This actuation is ********(ed) and a liquid is applied to a substrate front face 
, ' two-dimensional. 

[0031] [Means 17] The nozzle book inside of the body which leads to the liquid hold section is equipped 
with a valve mechanism. With inert gas (an argon, helium, neon, krypton), nitrogen gas, etc. Impress a 
pressure to the liquid hold section and it is related with the liquid quantum regurgitation equipment 
which performs the regurgitation of a pressurization liquid, and a regurgitation halt. The nozzle body 
equipped with the liquid hold section and a valve mechanism is made of a refractory metal, a quartz, 
carbon, or glassy carbon, and the heater and high frequency coil for liquid heating were installed around 
the liquid hold section and a nozzle. 

[0032] [Means 18] A metal is liquid-ized using the liquid quantum regurgitation equipment indicated with 
the means 17, and the metal of a constant rate is breathed out to the exterior of a nozzle in the state 
of a liquid by making a needle valve open and close in the shape of a pulse. The metal of the breathed- 
out liquid is cooled in the ambient atmosphere of oil or inert gas (an argon, helium, neon, krypton), or 
nitrogen gas, and a solid metal ball is manufactured. 

[0033] [Means 19] The metal ball manufacturing installation indicated for means 17 and 18 and the 
equipment which an opposite direction is made to rotate the roll of two and carries out the division of 
the metal ball are made to connect, feedback is applied to liquid metal quantum regurgitation equipment 
so that the number of metals of the magnitude made into the purpose can be manufactured, and it 
enabled it to control the magnitude of a metal ball. 

[0034] [Means 20] The macromolecule resin which is dissolving in liquid-like ultraviolet-rays hardening 
resin and heat-curing resin, or a solvent is dropped at the metal mold which plurality rotates using the 
method of application of a publication for a means 15 at coincidence, and it enabled it to form two or 
more lenses in coincidence. 

[0035] [Means 21] The approach of a publication is ********(ed) for a means 20 and it enabled it to 
manufacture to coincidence two or more lenses which consist of a layer from which two or more quality 
of the materials differ. 

[0036] [Means 22] After it measured the liquid crystal impregnation situation of the empty eel which 
made the interior the vacuum about the liquid crystal impregnation process of a liquid crystal panel 
using the light and the optical fiber which polarized and liquid crystal has gone up to a measurement 
location, a liquid crystal cell gap is. measured on real time using the single wavelength optical fiber to 
which the wavelength of the light can be changed,. and the increment in a eel gap is measured. Next, 
when a eel gap begins increase, a liquid crystal pan to a liquid crystal panel is released off from after 
fixed time amount, and it was made to start for a liquid crystal inlet closure process. 
[0037] [Means 23] It unites with the pitch in which' the liquid-crystal panel was arranged in the liquid 
crystal inlet closure process of a liquid crystal panel. A quantum discharge nozzle given in means 2, 5, 6, 
7, 8, and 9 is used for the roll of the shape of two or more wheel which has two crests at the arranged 
tip. After applying the ultraviolet-rays hardening resin for the inlet closures to coincidence, two or more 
of these rolls were pushed for coincidence, were hit against the liquid crystal inlet of a liquid crystal 
panel, and ultraviolet-rays hardening resin was applied to the inlet. 

[0038] [Means 24] on the roll of the shape of two or more wheel which has two crests at the tip 
- . arranged iathe-liquid-crystal inlet.closure process of a liquid crystal panek in accordance.with the pitch 
in which the liquid crystal panel was arranged After applying the ultraviolet-rays hardening resin for the 
inlet closures to the point of a roll using a dispenser, after a liquid crystal panel separates from a liquid 
crystal pan, it pushes two or more of these rolls for a liquid crystal inlet within 5 minutes at coincidence, 
hits them, and ultraviolet-rays hardening resin is applied to an inlet. 

[0039] [Means 25] It was made for the width of face of the peak of two crests at the tip of a wheel-like 
roll given in means 23 and 24 and a peak to become the range of 1/4 to 3/4 of the thickness of the two 
whole glass substrates with which the beam bubble of the liquid crystal panel was carried out. 
[0040] [Means 26] The quality of the material of the roll of the shape of a wheel given in a means 25 
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was used as elastic bodies, such as rubber and giant-molecule plastics. 

[0041] [Means 27] In the liquid crystal inlet closure process of a liquid crystal panel, ultraviolet-rays 
hardening resin is applied to means 2, 5, 6, 7, 8, and 9 to.have the discharge opening of two or more 
circle configurations in accordance with the pitch in which the liquid crystal panel was arranged, by non- 
contact in the inlet of two or more liquid crystal panels at coincidence using the nozzle of a publication. 
[0042] [Means 28] After applying ultraviolet-rays hardening resin to means 23, 24, and 27 in the inlet of 
a liquid crystal panel using the method of application of a publication, the liquid crystal panel was 
inserted from both sides, and the device in which the shield was stuck on the side face of the both sides 
of a liquid crystal panel was installed so that ultraviolet rays might be irradiated by not any liquid crystal 
panels other than an inlet. 
[0043] 

[Function] A nozzle and a substrate must be made to stand it still, since discharge of a liquid is not 
carried out to homogeneity by the conventional slit coating machine from the nozzle of a slit at the time 
of initiation of spreading as shown in drawing 1 and drawing 3 until the tip of a nozzle and the space of a 
substrate are completely connected with a liquid. Although introducing the member of SIMM structure 
into the interior like drawing 2 is also performed so that the discharge of a liquid may go to homogeneity 
by the whole slit, still, it is not perfect. Since all the conditions of the start of the regurgitation of a 
liquid, the middle, and the last will apply on the same conditions by using means 1, 2, and 3, it becomes 
easy to do control of the discharge of a liquid, and spreading nonuniformity stops occurring. Furthermore, 
since it becomes unnecessary for the tip and substrate of a nozzle to make it contact through a liquid, 
they become possible [ opening the distance at a substrate and the tip of a nozzle greatly ]. Thereby, 
precise control at the tip of a substrate and a nozzle becomes unnecessary, and can simplify the 
structure of equipment. Since it becomes unnecessary to insert and scan a liquid to the tip of a nozzle, 
and the space of a substrate, it becomes possible to raise scan speed sharply. When using the slit 
coating machine conventional at the spreading process of a plasma display panel (PDP) or a large-sized 
liquid crystal panel, although compaction of a tact time was not able to aim at improvement in 
productivity difficultly, productivity can be remarkably raised by using the regurgitation nozzle of this 
invention. 

[0044] By using means 1, 2, and 3, since the liquid of the hyperviscosity which cannot be applied 
conventionally was also applied freely, uniform thickHilm spreading of it was attained at high speed. In 
the conventional slit coating machine, since the homogeneity of thickness needed to be made to 
improve by carrying out substrate rotation again after spreading, it was difficult to raise the use 
effectiveness of a coating liquid object, but since rotation of a substrate becomes unnecessary if this 
invention is used, it is possible to raise the use effectiveness of a coating liquid object. A coater is also 
small, and ends and its investment effectiveness also improves sharply. 

[0045] By combining means 1, 2, 4, 5, 6, and 7 and means 15 and 16, it can become possible to apply the 
fluorescent substance layer of a plasma display, the color filter layer of a liquid crystal display, and the 
organic electroluminescence layer of an organic electroluminescence display the shape of a direct stripe, 
the shape of a slot stripe, and in the shape of a dot stripe, the rate of a deployment of a spreading 
ingredient can be improved sharply, without using a phot lithography techniques, and a cost cut can be 
aimed at. - ~ . ~— . .- - - 

[0046] the spacer bead which determines the eel gap of a liquid crystal display by using means 5, 6, and 
7 and means 15 and 16 — the fixed point — arranging is possible. Thereby, a light-shielding film field 
can be closed and loaded with all optical leaks by liquid crystal orientation ****** of the spacer bead 
circumference. Since good black level can be formed, contrast can be improved sharply. Since 
distribution of a spacer is furthermore made to homogeneity; the homogeneity of a eel gap can be 
improved. Gap nonuniformity can be reduced by this and the yield can be improved sharply. Since the 
spacer bead by this invention can determine the quality of the material freely unlike what uses phot 
lithography, it can be used for the liquid crystal panel of various classes. Variation by the compression 
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pressure can also be enlarged, and since ****** is also good, the **** phenomenon from low 
• temperature can be prevented. Since the migration phenomenon of the spacer bead by vibration is not 
generated, either, a bus, a railroad, etc. can use a liquid crystal display panel for all applications. 
[0047] Still more exact quantum regurgitation spreading is attained by using means 8, 9, 10, and 1 1. 
Since the valve and the valve seat always touch and there is no generating of the collision damage of a 
valve, the valve generated by the type which the valve seat has separated, and a valve seat, or a noise, 
it can apply smoothly calmly. 

[0048] Closed-loop-like spreading [ liquid ] can be easily performed now by using the nozzle of means 
12 and 13. Since a ****** phenomenon does not generate a hyperviscous liquid, either, closed-loop 
drawing is possible with the sufficient yield. Since a closed loop can draw to the packaging of a 
semiconductor IC etc. at high speed, productivity can be improved sharply. Although closed-loop 
drawing of a seal is needed at the vacuum lock process of a liquid crystal display panel or an organic 
electroluminescence display panel, moreover, closed-loop spreading of the hyperviscous non-solvent 
seal can be simply carried out by using this invention at high speed. 

[0049] Generating of a bubble can be prevented by deaerating a liquid to the pressurization liquid 
regurgitation equipment of this invention with the degassing module using the hollow filament of the 
fluorine system indicated for the means 14, and good homogeneity liquid spreading can be performed. 
Especially in the case of the liquid of hypoviscosity, the degassing effectiveness can improve the yield 
greatly. 

[0050] The metal ball to which particle size was equal can be produced now with the sufficient yield by 
building a minute metal ball using means 17, 18, and 19. Since an one-piece one-piece quantum is not 
carried out by the conventional manufacture approach and the liquid metal was not necessarily breathed 
out, it was very difficult for particle size distribution to make a target particle size with the sufficient 
yield greatly. 1 time of discharge quantity is correctly controllable by using the pressurization liquid 
metal regurgitation nozzle of this invention. Thereby, particle size can be arranged. Metal ball 
manufacture of this invention and the equipment which is made to rotate the roll of two on the contrary, 
and carries out the division of the metal ball are made to connect furthermore, by applying feedback to 
pressurization liquid metal quantum regurgitation equipment, the particle size of a metal ball can be 
arranged more correctly and a defect's incidence rate can be reduced. 

[0051] With means 20 and 21, the macromolecule resin which is dissolving in liquid-like ultraviolet-rays 
hardening resin and heat-curing resin, or a solvent is dropped at the metal mold which plurality rotates 
at coincidence, and two or more lenses can be formed in coincidence. By arranging this equipment to 2- 
3-set in-line, the contact lens which carried out the laminating of the quality of the material from which 
the two-layer -3 layer function* differed can be manufactured cheaply in large quantities: A contact lens 
with a still higher precision can be manufactured with the sufficient yield by making it a non-contact 
thickness instrumentation interlocked with, and applying feedback to pressurization quantum 
regurgitation equipment. 

[0052] It is possible to apply DNA of a quantum to homogeneity in the shape of [ two-dimensional ] a 
dot matrix at a substrate using means 15 and 16, without contacting a nozzle to a substrate. Since non- 
contact high-speed discharge is possible, high-speed spreading can be performed, and an expensive 
DNA chip can be manufactured by the low price. The homogeneity of coverage and repeatability are 
excellent, and since there are not deformation of a nozzle and contamination, either, there is no need for 
a maintenance. Since the good pressure liquid object quantum regurgitation nozzle of this invention has 
offered the valve mechanism, it can also be used in a vacuum. It is effective especially when applying 
the drug solution influenced of oxygen or moisture at high speed in the shape of [ two-dimensional in 
the inside of a vacuum ] a dot matrix. By using the nozzle of this invention, since it must apply, to 
manufacture of a DNA chip or an organic electroluminescence display, without deteriorating an 
expensive ingredient, it becomes easy to carry out control of a spreading ambient atmosphere, and the 
stability of quality can be improved. 
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[0053] Time amount until liquid crystal is completely injected into an empty liquid crystal cell by using a 
means 22 can be measured, and it comes to be able to carry out [ full automatic ]-izing of the liquid 
crystal impregnation process in case a eel gap and the orientation film differ from liquid crystal. Defect 
generating with insufficient liquid crystal impregnation can be prevented by managing the liquid crystal 
cell of each using the sensor for measurement. A liquid crystal injection rate can be optimized by 
measuring a liquid crystal cell gap. The pressurization time amount for eel gap adjustment can be 
shortened by this, and productive efficiency can be improved sharply. 

[0054] Breakage of the glass of the liquid crystal inlet section stops occurring by using means 23, 25, 26, 
and 27. It becomes without the ultraviolet-rays hardening resin for the inlet closure absorbing the 
moisture in atmospheric air, and deteriorating, and the problem of contamination at an inlet closure 
process can also be reduced. Since sufficient quantity of ultraviolet-rays hardening resin can be applied 
even if the level difference by the truncation error of glass occurs, dispersion in dependability is lost and 
quality is stable. 

[0055] The time amount from the completion of liquid crystal impregnation to the inlet closure can be 
correctly managed now by using means 22, 23, 24, and 27. Thereby, the pressurization process for the 
eel gap amendment after the completion of impregnation becomes unnecessary, and the large time 
amount compaction of it is attained. Since feedback when a defect occurs can also be applied early/the 
incidence rate of a defective can be reduced. Since contamination of an inlet part can be prevented by 
shortening the time amount from the completion of impregnation to the closure with less than 5 minutes, 
nonuniformity generating by the contamination around ap inlet is almost lost, and can improve the yield 
sharply. 

[0056] The exposure problem generated when performing ultraviolet curing processing of inlet closure 
resin by using a means 28 is completely solvable. When strong ultraviolet rays can be irradiated, the 
surface state of the orientation film changes and there is a phenomenon in which the pre tilt angle of a 
liquid crystal molecule falls. If the irradiation equipment of this invention is used, the UV irradiation to an 
effective pixel field can be prevented completely. 
[0057] 

[Example] [Example 1] It is an explanatory view about drawing 5 , drawing 6 , drawing 7 , drawing 8 , 
drawing 9 , and the pressurization liquid quantum regurgitation equipment that is the 1st example of 
Drawing 5 is an example which operates the valve element of the shape of a monotonous 
blade which performs bulb closing motion by the air cylinder. Drawing 9 is an example which operates 
the valve element of the shape of a monotonous blade which performs bulb closing motion by the 
electromagnetic-like- driving means. The delivery of a liquid is established in the lower limit section of 
pressurization liquid quantum regurgitation equipment. Drawings which expanded this delivery are 
drawing 7 and drawing 8 . They are slit-like nozzle dimensions. In drawing 8 , two or more straightening 
vanes are installed in the interior of a slit delivery. Valve element **10 of the shape of a monotonous 
blade movable in the vertical direction inside this nozzle It ******. Valve element **10 The valve 
mechanism is formed by slit nozzle ** which has the function of a valve seat. The function as a valve 
seat is given to a part of internal surface near the delivery of slit nozzle **. There Namely, valve 
element **10 Since it becomes bulb close when the peripheral surface of ******** contacts [ line-] or 
contacts [ field-], by stopping^the regurgitation of a liquid and on the other hand canceling such contact, 
it will be in a bulb open condition, and it is constituted so that the regurgitation of a liquid may be 
started. In the nozzle of this invention Monotonous blade-like 10 [ valve element **] A contact location 
with a valve seat, i.e., the closing motion location of a bulb, is formed near the delivery ** of a liquid, and 
substantially, it can form so that the closing motion location and delivery location of a bulb may become 
almost the same. 

[0058] this invention monotonous blade-like valve element **10 ** and its point are located near the 
delivery of slit nozzle **. The back end section Cylinder **12 ** piston **11 It is alike, is connected 
and has come to be able to carry out attitude displacement in the vertical direction by it. monotonous 



- 15- 



blade-like valve element **10, if pressurization air is supplied to the port of the cylinder bottom While it 
is dfesorbed from ** and a valve seat and a slitHike delivery is opened wide, from a slit-like delivery, the 
liquid pressurized by the necessary pressure is breathed out during the 1 scheduled time specified in 
connection with the opening area of that, and can perform the quantum regurgitation of a liquid in a 
precision high without time lag. monotonous blade-like valve element **10 by on the other hand 
supplying pressurization air to the port of a cylinder top in termination of the quantum regurgitation ** - 
- it descends promptly, a valve seat is contacted and the closedown of the slitHike delivery is 
mechanically carried out certainly by the monotonous blade-like valve element, therefore, the 
regurgitation of the liquid from a slitHike delivery monotonous bladeHike' valve element **10 It will be 
completely stopped with the contact to a valve seat, and fear of the liquid leak in the closedown of a slit 
nozzle will fully be removed. 

[0059] Thus, since the pressurization liquid regurgitation equipment of this invention always retreats and 
(rise) marches out a valve element smoothly and quickly (descent) and opens and closes a delivery 
irrespective of the size of fluid pressure, it can realize responsibility which combined with the certainty 
of bulb closing motion and was excellent. Drawing 6 is an explanatory view when breathing out a liquid in 
the shape of a line (band) using the pressurization liquid regurgitation equipment of this invention. 
Drawing 5 is an explanatory view when applying a liquid in the shape of a field by making it move every 
about a little location which carries out the regurgitation of the line (band)Hike discharge continuously. 
[0060] When actually using the liquid regurgitation equipment of this invention for the substrate of meter 
size and applying a photoresist, after carrying out a photoresist at the shape of a line (band) and making 
1 shaft orientations carry out fixed distance migration of discharge and the substrate as shown in 
drawing 56 , the regurgitation of the photoresist is again carried out to the shape of a line (band). This is 
********(ed) and a photoresist can be applied in the shape of a field on a substrate. When forming a 
periodic pattern like especially an active-matrix substrate, as shown in drawing 57 , it is important for 
regurgitation spacing of a photoresist for a pattern to ******** an j to set it as the same pitch as a 
pitch. In drawing 57 , scanningHine **99 The case where a photoresist is applied in accordance with a 
** pitch is being shown. In the case of a video-signal line, it is good to apply in the direction which 
intersects 90 degrees to the spreading direction of drawing 57 , and to apply a photoresist in 
accordance with the pitch of a video-signal line; 

[0061] [Example 2] They are drawing 12 , drawing 13 , drawing 14 , drawing 1 5 , and the 2nd example of 
********; In the pressurization liquid quantum regurgitation nozzle of this invention, -the monotonous 
bladeHike valve element is pinched by the delivery and the delivery and the monotonous bladeHike valve 
element always touch. A pressurization liquid is breathed out by the exterior of a nozzle through the 
lengthwise line-like groove formed in the lengthwise line-like* groove or delivery formed at the. tip of a 
monotonous blade. The uniform line (band)Hike regurgitation is realizable by the lengthwise line-like 
groove having rectification and adjusting the width of face and the pitch of a groove. Drawing 58 and 
drawing 59 are the examples which applied the nozzle structure of this invention to the equipment of 
one delivery. In drawing 58 , two lengthwise line grooves are formed at the tip of a needle-like valve 
element. In drawing 59 , four lengthwise line grooves are formed inside the circular delivery. 
[0062] [Example 3] Drawing 22 and drawing 23 are the 3rd example of this invention. The delivery of a 
pressurization liquid is formed the shape of a dotted line, and in the. shape of a broken line. A circular 
minute bore diameter should just use the optimal thing according to an application from several microns 
to several 100 microns. The same is said of a brokenHineHike vent hole, the nozzle of drawing 22 — the 
fixed point of the spacer bead of a liquid crystal panel — effectiveness is size when it uses for 
arrangement. Since, as for a spacer bead, a 3 to about 5 microns thing is usually used, a bore diameter 
is good to use one 2 to 3 times the magnitude of a bead. The pitch of a hole is set up by several times 
the pixel pitch in accordance with a pixel pitch. It is a plot plan in case drawing 21 arranges a spacer 
bead to a color filter substrate, drawing 50 and drawing 51 — the fixed point — it is the enlarged 
drawing of the arranged spacer bead. Although two spacer beads are arranged to the dropping field of 
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one point in this drawing, there is no limit in the number. In the case of perpendicular orientation mode 
or twist pneumatic (TN) mode, it does not become a problem even if it applies to homogeneity all over a 
substrate like drawing 66 . It is better to have arranged the spacer bead in the field, of a light-shielding 
film (black mask), as shown by drawing 50 and drawing 51 in the case of horizontal electric-field mode. 
Effectiveness is size when the nozzle of drawing 23 is used for the color filter stratification of a liquid 
crystal panel. Since, as for the width of face of a color filter layer, a 60 to about 200 microns thing is 
usually used, the slit width of a broken-lineHike nozzle uses a thing thinner than these. In the case of 60 
microns, about 1/is applied using about three to 1/2 slit width. R, G, and B — after applying all, it 
pushed and crushed with a press roller and the Ayr press, and clearance was filled — post heating 
hardening is carried out or ultraviolet curing is carried out. What is necessary is just to form 
transparence electric conduction on the stiffened color filter layer in TN mode or perpendicular 
orientation mode. What is necessary is just to apply the flush-ized film on a color filter layer in 
horizontal electric-field mode. Drawing 63 is the process explanatory view of the color filter substrate of 
this invention. Abbreviation simplification can be carried out at that the futility of the ingredient of a 
color filter is completely lost when this invention is used, and below one half when using the 
conventional HOTORISO process for a production process. It is possible to apply the pressurization 
quantum regurgitation nozzle of this invention also to the fluorescent substance spreading process for 
plasma display panels (PDP). It is applicable also like formation of the electronic transition layer of 
organic electroluminescence, the hole moving bed, and a luminous layer. Especially in the case of organic 
electroluminescence, since the conventional HOTORISO process cannot be used, the effectiveness of 
this invention is greatest. If a non-solvent system liquid is used, since the nozzle of this invention can 
be used also in a vacuum, it is effective for the mass production of organic electroluminescence. (In a 
vacuum, it not being used and a limit of viscosity are large and the method of application of the 
conventional ink jet method must use a solvent.) In this invention, as for a limit of viscosity, there is 
almost nothing and the freedom of an ingredient becomes very large. 

[0063] [Example 4] Drawing 37 is the 4th example of this invention. Quantum multipoint coincidence 
dropping of a reaction reagent is possible. When it applies to the physic-related analysis field, analysis 
speed effectiveness can be improved sharply. Effectiveness is large when this invention is applied to 
especially the production process of a DNA chip. At drawing 37 , although the needle valve type is used, 
moreover, many about 10-micron minute spots can be formed in a high speed by using the regurgitation 
nozzle of drawing 23 at coincidence; Although 100-micron order was a limitation, the diameter of a. spot 
is reducible to 1/10 at 1/100 by using this invention with area in the conventional method. When forming 
especially a minute spot, as shown in drawing 35 , it is good for an actuator to use a piezoelectric device 
and a supermagnetostrictor. When using especially a minute delivery, in order to improve ****** in the 
interior of a delivery, and the exterior of a delivery, it is necessary to perform surface treatment of a 
fluorine system. 

[0064] [Example 5] Drawing 38 and drawing 39 are the 5th example of this invention. It is the approach 
of trickling liquefied resin into the rotating metal mold, and forming two or more lenses in coincidence. It 
is the explanatory view of the process which carries out multiple-times ******** of the liquefied resin 
which is different as shown in drawing 39 , and makes a multilayer lens. Although ultraviolet curing type 
liquefied resin is used, a heat-curing- type may be used, and the liquefied resin which dissolved-in the 
solvent is sufficient. The contact lens made using this invention is shown in drawing 40 and drawing 41 . 
It is effective especially when carrying out the multilayer laminating of the resin with which functions 
differ. Since a large number can be processed to coincidence, a cost cut can be aimed at. It becomes 
possible to form multilayer structure simply by applying, after the resin of a fluorine system with a 
difficult multilayer laminating also carries out excimer UV processing and corona discharge treatment 
(plasma surface treatment). A contact lens with a sufficient precision without dispersion can be cheaply 
manufactured by using drawing 10 , drawing 1 1 , and the pressurization liquid quantum regurgitation 
nozzle that were able to be located in a line with the serial in a circular delivery like drawing 64 . 
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{0065] [Example 6] Drawing 16 , drawing 17 , drawing 18 , drawing 1 9 , and drawing 20 are the 6th 
exarhple of this invention. It is the explanatory view of a closed-loop slit-like pressurization liquid 

- quantum regurgitation nozzle. The nozzle for potting bump formation of a semiconductor IC chip is 
shown in drawing 20 . The nozzle used for closed loop seal spreading, closed loop seal spreading of a 
large-sized plasma display panel or an organic EL panel, etc. which are used at the liquid crystal 
dropping fusion process of frit seal spreading of the Braun tube or a large-sized liquid crystal panel is 
shown in drawing 18 . Closed-loop spreading conventionally needed about 10 seconds from several 
seconds can shorten from several mm second to 10 ms extent and 1/1000 by using this invention. 
Processing of having been especially needed for one substrate 1 minute or more in the case of multiple 
picking of a large-sized screen is attained by the time amount below one half. Closed-loop drawing 
which many problems tended to generate into the parts of the start of spreading and termination will be 
completed by one discharging very simply. Productive efficiency and the yield can be improved sharply. 
[0066] [Example 7] Drawing 31 , drawing 32 , and drawing 33 are the 7th example of this invention. It is 
the explanatory view of the optical system for measuring the completion of liquid crystal impregnation at 
the process which pulls the interior of a liquid crystal cell to a vacuum, and pours in liquid crystal. In 
drawing 31 . it is measuring whether liquid crystal has gone up to a measurement point to the liquid 
crystal cell using the linearly polarized light. In drawing 32 , after liquid crystal has gone up to a 
measurement point, it is the measurement optical system for determining the time of performing 
measurement of a liquid crystal cell gap on real time, and a eel gap beginning to increase. The 
wavelength of light was changed to measurement of a eel gap, and the eel gap is presumed from the 
curve of the quantity of light change by the wavelength of light. Drawing 61 is the related Fig. of 
impregnation time amount and a eel gap. Although it is good to install these two measurement optical 
system about all liquid crystal cells, only the eel of 2-3 sheets may be measured among one batches 
due to cost, using the optical system of this invention — the lack of liquid crystal impregnation to a 
liquid crystal cell — liquid crystal impregnation is carried out too much, and flume ****** can be solved. 
[0067] [Example 8] Drawing 25 . drawing 26 , drawing 29 , and drawing 62 are the 8th example of this 
invention. After liquid crystal impregnation is completely completed to a liquid crystal cell, it is 
equipment for removing the excessive liquid crystal which adhered to the liquid crystal inlet within 5 
minutes, and applying ultraviolet curing type resin to an inlet immediately. More than one could be . 
located in a line in the wheel which has two crests in the outermost periphery, and drawing 25 and 
drawing 26 have applied ultraviolet-rays hardening resin to the part of these two crests. It has structure 
which applies ultraviolet-rays hardening resin to two or more rolls (wheel-like body of revolution) by. 
non-contact using the pressurization liquid quantum regurgitation equipmient of this . invention. Like 

j drawing 28 and drawing 27 in the conventional roll kneader spreading machine, the tip of a roll is formed 
in one crest, and ultraviolet-rays hardening resin was piled to the pan, after it contacted the roll kneader 
to ultraviolet-rays hardening resin directly and applied it at the tip of a roll, it was pushed and hit against 
the liquid crystal inlet, and had applied ultraviolet-rays hardening resin. For this reason, when a level 
difference arose in cutting of glass, the conventional roll was made of the metal (stainless steel) and the 
tip of a roll contacted an inlet, the troubles which damage the edge part of glass occurred [ as shown in 
drawing 30 .. ] frequently. In order to expose long duration ultraviolet-rays hardening resin into 

atmospheric air furthermore, the problem that absorb the moisture, in atmospheric air, or the ultraviolet- 

rays hardening resin piled to the pan was exposed to the indoor illumination light, and deteriorated 
occurred; In the spreading machine of this invention, since [ whose ultraviolet-rays hardening resin is 
the need ] only a complement was supplied from pressurization liquid quantum regurgitation equipment 
by the way, the problem of deterioration was lost. Furthermore, the quality of the material was changed 
into elastic body plastics from the metal, and since the tip of a roll was processed on two crests, 
breakage of glass was lost completely. 

[0068] [Example 9] Drawing 24 and drawing 25 are the 9th example of this invention. It is the approach 
of applying ultraviolet-rays hardening resin to an inlet by non-contact using the nozzle which offered the 
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delivery of drawing 1 1 , drawing 12 , drawing 22 , and two or more circle configurations of drawing 64 . In 
order to apply ultraviolet-rays hardening resin to an inlet by non-contact unlike an example 8, there are 
no worries about contamination and a maintenance hardly comes the need. For non-contact, the speed 
of spreading is also quick and its productivity improves sharply. 

[0069] [Example 10] It is the 10th example of drawing 54 , drawing 55 , **, and this invention. After 
correcting to a right pitch the liquid crystal panel with which the pitch has shifted, it is the UV 
irradiation fixture which irradiates ultraviolet rays from a lower part. The UV irradiation to an effective 
pixel field can be completely prevented by using the pitch correction fixture of this invention. The 
ultraviolet rays near an inlet can decrease nonuniformity generating of a cause sharply by using this 
fixture. Drawing 54 is correcting the pitch of a panel with the protection-from-iight fixture slid to right 
and left. Drawing 55 is correcting the pitch using the rubber-like fixture which swells like a **** plug. 
The method of UV irradiation of stiffening the ultraviolet-rays hardening resin which did not irradiate a 
lot of ultraviolet radiation by once, but divided into multiple times, and was applied to ******** in the 
inlet is good. It is possible to ****** internal stress in case resin hardens. After liquid crystal is 
completely injected into a liquid crystal cell, time amount until it applies inlet closure resin and makes it 
harden by ultraviolet rays is as good as a short ******** short paddle, but if it is less than about 5 
minutes, the problem of a eel gap will not be produced, pressurization gap appearance is carried out 
after the liquid crystal impregnation currently conventionally performed by managing this time amount 
correctly, and a process can be skipped. The process of about 2-3 hours is shortened by this, and 
large productivity improves. The problem of contamination near an inlet also decreases and the yield 
also improves. 

[0070] [Example 1 1] Drawing 42 , drawing 43 , drawing 44 , drawing 45 , and drawing 46 are the 1 1th 
example of this invention. It is the nozzle structure of the pressurization liquid quantum regurgitation 
equipment for making the penetrant remover which the needle valve object was made to exercise about 
hundreds times from several [ per second ] times approximately, and was pressurized by high pressure 
with the plunger pump emit in discontinuous at high speed. Drawing 44 is the point material made from 
the ceramics with which the nozzle and the valve seat were united. It is drawing 42 and drawing 43 
which attached this one point material, and what was arranged is drawing 45 and drawing 46 . A fixed 
pressure is always put on a liquid, without reducing the pressure impressed to a liquid by making a 
penetrant remover emit in discontinuous. For this reason, it is possible for the fall of the rate of flow of 
the liquid emitted not to start, but to emit a high-speed liquid. Very high washing capacity can be 
acquired by washing using this nozzle. 

[0071] [Example 1 2] Drawing 47. and drawing 48 are the 1 2th example of this invention. It is the coater 
of a photoresist or the flush-ized film used by the production process of a liquid crystal panel or an 
organic EL panel. A photoresist is applied to a substrate using the pressurization liquid quantum 
regurgitation nozzle of this invention. It is better to supply a nozzle, after a liquid carries out degassing 
processing with the deaerator using the hollow filament in drawing 36 at this time. It is because there is 
a phenomenon of ******(ing) at the time of spreading if it does not fully deaerate. After applying a liquid 
on a substrate, the cover for degassing processing gets down, a vacuum housing is formed on this cover 
and a substrate maintenance base, and the atmospheric air and the solvent in a vacuum housing are 
exhausted. If a substrate is conveyed without carrying out -degassing processing after spreading, the pin 
[ for raising with a substrate ] and adsorption pad back of a robot arm may serve as spreading thickness 
unevenness, may remain, and may serve as nonuniformity on a screen. In order to prevent this 
phenomenon, in this invention, it is considering as the structure which can carry out degassing 
processing, with a spreading substrate and a substrate maintenance base stuck. The concept of this 
equipment is necessarily limited to neither the production process of a liquid crystal panel, nor the 
production process of organic electroluminescence, and can be applied to all applications, such as a 
plasma display and a production process of a DNA chip. 

[0072] [Example 13] Drawing 49 and drawing 60 are the 13th example of this invention. It is equipment 
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for manufacturing the globular form solid-state metal to which discharge and magnitude were equal 
usirfg the pressurization liquid quantum regurgitation equipment of this invention in the fused liquid metal. 
In making the minute metal ball of silicon, it uses the syringe made from a high grade quartz for an 
internal syringe. A quartz syringe is surrounded by graphite, graphite is heated with the coil for high- 
frequency heating, and melting of the silicon is carried out. The needle nozzle made from a quartz can 
be opened and closed, liquid metal silicon can be breathed out, and a minute silicon ball can be obtained. 
In making a copper metal ball, it uses a graphite syringe and an amorphous carbon syringe for an internal 
syringe. A graphite syringe is heated with the coil for high frequency induction heating, and melting of 
the copper is carried out. The refractory metal nozzle which carried out carbon coating can be opened 
and closed, liquid metal copper can be breathed out, and minute metal **** can be obtained. When 
carrying out melting, the inside of a syringe is exhausted to a vacuum and metaled oxidation is 
prevented. When carrying out the regurgitation, a pressure is put on molten metal by nitrogen gas, argon 
gas, etc. The path of a metal ball is measurable using the equipment which is made to rotate the roll of 
two and carries out the division of the metal ball as shown in drawing 60 . It is possible to set the path 
of a metal ball as the target value by adjusting the temperature of molten metal, the pressure to impress, 
and the closing motion time amount of a valve. It is also possible to use a refractory metal for a syringe. 
In this case, in order to improve ****** of a liquid metal, it is good to carry out carbon coating 
processing of the inside. 

[0073] [Example 14] When making the minute metal ball of low melting point metals, such as aluminum 
and a pewter, the direction which used not the high-frequency heating used by drawing 49 and drawing 
60 but resistance heating can make equipment cheaply. In this case, it becomes possible to manufacture 
a lot of [ cheaply ] minute metal balls by using two or more quantum regurgitation nozzles like drawing 

64. 
[0074] 

[Effect of the Invention] According to this invention, it is not dependent on the viscosity of a liquid, and 
the spreading configuration of the request to a precision can be provided with the regurgitation or the 
approach of applying, and equipment at high speed [ liquid / of a minute amount ]. Even if it is the case 
where it applies to the case where especially a high viscous liquid is used, or a high speed, the shape of 
linearity of the starting point section and the terminal point section of a line can control very easily. In 
field-like spreading, adjustment of the thickness- of the starting point section and the terminal point 
section is very easy similarly, spreading of the shape of uniform linearity — a line — growing fat - the 
line which it was insensitive thin and was equal to homogeneity without ** can be formed in an instant. 
The liquid regurgitation approach and equipment with which it prevented leak**** of a liquid without 
fear of destruction of a solid completely- while the mixture of a liquid and a solid also raised liquid piece 
nature at the time of a halt of the regurgitation can be offered. 

[0075] The manufacturing cost of a large-sized liquid crystal panel and a large-sized plasma display 
panel, or an organic EL panel can be reduced by using the liquid method of application and the liquid 
coater of this invention, and the yield can also improve. At the spreading process of a color filter or a 
fluorescent substance, drastic process reduction is attained especially. In the production process of 
organic electroluminescence, improvement and a cost cut of large dependability are realizable with the 

■spreading process in the inside of a -vacuum. - • 

[0076] The contact lens which has multilayer structure is cheaply producible by using the liquid method 
of application and the liquid coater of this invention. The medical analysis field can also produce a DNA 
chip with the cheaply sufficient yield. It is possible to make the high inlet closure process of the yield 
which shortens a production process sharply by applying this invention to the inlet closure process of a 
liquid crystal panel, and contamination does not generate. 

[0077] When making a minute metal ball using the pressurization liquid quantum discharge equipment of 
this invention, it becomes possible to arrange particle size and the large improvement in the yield and a 
large cost cut can be aimed at. 
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[0078] the pressurization liquid quantum discharge equipment of this invention — using — a spacer 
* ' bead — the fixed point — the high horizontal electric-field liquid crystal panel of contrast without an 
optical omission can be cheaply manufactured by arranging. Since the spraying consistency of a spacer 
bead is uniform and a uniform eel gap can be formed, eel gap nonuniformity can be decreased sharply. It 
becomes possible to make the liquid crystal panel of meter size with the sufficient yield by this invention. 
[0079] By using the liquid crystal impregnation mensuration of this invention, since anyone can know the 
completion of impregnation easily always anywhere, failure that liquid crystal impregnation is insufficient 
can be prevented. By furthermore using this mensuration, a time management inlet closure method can 
be easily performed, now, and large process compaction was attained. The large improvement in 
productivity is realizable. Since the possibility of contamination decreases [ the time amount by which 
the inlet is exposed to atmospheric air] sharply to a short paddle sake very much with a 5-minute 
about room, a time management inlet closure method decreases sharply, and the yield of nonuniformity 
generating near an inlet also improves. 

[0080] By using the liquid crystal inlet closure method of this invention, breakage of the glass of an inlet 
part stops occurring at all, and generating of the poor inlet closure decreases sharply. Since 
deterioration by the moisture in atmospheric air of ultraviolet-rays hardening resin is also lost, 
nonuniformity generating near an inlet also decreases sharply. Since UV irradiation can also irradiate 
only an inlet part correctly, deterioration of the orientation film front face by ultraviolet rays can be 
prevented. Thereby, nonuniformity generating near an inlet can be prevented nearly completely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the conventional slit coating machine 

[Drawing 2] The internal structure of the conventional slit coating machine 

[Drawing 3] The sectional view of the conventional slit coating machine with a check valve 

[Drawing 4] Structure of the ctenidium-like point of the conventional slit coating machine 

[Drawing 5] The sectional view of the slit coating machine with a monotonous blade valve of this 

invention 

[Drawing 6] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention 

[Drawing 7] The sectional view and top view of a nozzle of this invention [ of a slit coating machine ] 
[Drawing 8] The sectional view and top view of a nozzle of this invention [ of a slot coating machine ] 
[Drawing 9] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention 

[Drawing 10] The sectional view of the multi-cone nozzle coating machine of this invention 
[Drawing 1 1] The sectional view of the multi-needle-nozzle coating machine of this invention 
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' [Driawing 1 2] The sectional view and top view of a slit coating machine with a monotonous blade valve of 
this'invention 

[Drawing 13] The internal structure Fig. of the slit coating machine with a monotonous blade valve of 
this invention 

[Drawing 14] The sectional view and top view of a slit coating machine with a monotonous blade valve of 
this invention 

[Drawing 1 5] The internal structure Fig. of the slit coating machine with a monotonous blade valve of 
this invention 

[Drawing 16] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention 

[Drawing 1 7] The internal structure Fig. of the slit coating machine with a monotonous blade valve of 
this invention 

[Drawing 1 8] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention 

[Drawing 19] The top view of the closed-loop slit nozzle of this invention 

[Drawing 20] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention 

[Drawing 21] The spacer gap on the color filter formed by the multi-nozzle coating machine with a 
monotonous blade valve of this invention 

[Drawing 22] The sectional view and top view of a multi-nozzle coating machine with a monotonous 
blade valve of this invention 

[Drawing 23] The top view of the slot nozzle coating machine with a monotonous blade valve of this 
invention 

[Drawing 24] The internal structure Fig. of the multi-nozzle coating machine for the liquid crystal inlet 
closures of this invention 

[Drawing 25] The multi-nozzle dispenser for the liquid crystal inlet closures and roll coater of this 
invention 

[Drawing 26] The sectional view of the multi-nozzle dispenser for the liquid crystal inlet closures of this 
invention, and a roll coater 

[Drawing 27] The sectional view of the conventional roll coater for the liquid crystal inlet closures 

[Drawing 28] The conventional roll coater for the liquid crystal inlet closures 

[Drawing 29] The roll coater for the liquid crystal inlet closures of this invention 

[Drawing 30] The comparison Fig. in the conventional roll coater and the roll coater of this invention 

[Drawing 31] The optical system chart for liquid crystal impregnation time amount measurement of this 

invention 

[Drawing 32] The optical system chart for eel gap measurement after liquid crystal impregnation of this 
invention 

[Drawing 33] The optical system chart for liquid crystal impregnation time amount control of this 
invention 

[Drawing 34] The sectional view of the slit coating machine with a monotonous blade valve of this 
invention - ~ . . 

[Drawing 35] The sectional view of the multi-nozzle dispenser with a needle valve of this invention 
[Drawing 36] The sectional view of the degassing module used by the coating-machine system of this 
invention 

[Drawing 37] The internal structure Fig. of the multi-nozzle dispenser with a needle valve of this 
invention 

[Drawing 38] The multi-nozzle dispenser with a needle valve and spin casting equipment of this 
invention 

[Drawing 39] The manufacture process Fig. of the multiplet-structure contact lens of this invention 



-22- 



[Drawing 40] The sectional view of the two-layer structure contact lens of this invention 
- * [Drawing 41] The sectional view of the three-tiered structure contact lens of this invention 
[Drawing 42] The sectional view of the multi-nozzle spray with a needle valve of this invention 
[Drawing 43] The sectional view of the multi-nozzle spray with a needle valve of this invention 
[Drawing 44] The nozzle used by the multi-nozzle spray with a needle valve of this invention 
[Drawing 45] The internal structure of the multi-nozzle spray with a needle valve of this invention 
[Drawing 46] The internal structure of the multi-nozzle spray with a needle valve of this invention 
[Drawing 47] The slit coating machine and vacuum solvent dryer of this invention 
[Drawing 48] The slit coating machine and vacuum solvent dryer of this invention 
[Drawing 49] The minute metal ball manufacturing installation of this invention 

[Drawing 50] The top view of the spacer bead applied on the color filter substrate by the dispenser of 
this invention 

[Drawing 51] The sectional view of the spacer bead applied on the color filter substrate by the dispenser 
of this invention 

[Drawing 52] The fixture for ultraviolet curing of the conventional liquid crystal inlet encapsulant 
[Drawing 53] The multi-nozzle dispenser for the liquid crystal inlet closures of this invention 
[Drawing 54] The explanatory view of the fixture for ultraviolet curing of the liquid crystal inlet 
encapsulant of this invention of operation 

[Drawing 55] The explanatory view of the fixture for ultraviolet curing of the liquid crystal inlet 
encapsulant of this invention of operation 

[Drawing 56] The top view of the liquid which was breathed out by the substrate at the line and was 
applied in the shape of a field 

[Drawing 57] the line of this invention — the spreading state diagram to the active-matrix substrate by 
the discharge coater 

[Drawing 58] The sectional view and top view of liquid regurgitation equipment equipped with the valve 
mechanism of this invention 

[Drawing 59] The sectional view and top view of liquid regurgitation equipment equipped with the valve 
mechanism of this invention 

[Drawing 60] The minute metal ball manufacturing installation and division equipment of this invention 
[Drawing 61] The related Fig. of a liquid crystal cell gap and impregnation time amount 
[Drawing 62] The roll coater for the liquid crystal inlet closures of this invention 
[Drawing 63] The production process Fig. of the color filter of this invention 

[Drawing 64] The internal structure Fig. of the multi-needle-nozzle spreading machine of this invention 
[Drawing 65] The liquid breathed out by the substrate in the shape of a broken line 
[Drawing 66] The liquid breathed out by the substrate at punctiform 
[Description of Notations] 

1 .... Slit nozzle 

2 .... Liquid 

3 .... SIMM member 

4 .... Discharge-opening check valve 

5 .... Hand-plate section 

6 .... Gear head 

7 .... Motor 

8 .... Inlet check valve 

9 .... Ctenidium-like point material 

10 .... Monotonous blade valve 

1 1 .... Piston 

12 .... Cylinder 

13 .... Liquefied spreading body breathed out in the shape of a line (band) 
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* 14 .... Slot nozzle 

15 Pressurization liquid inlet 

16 .... Spring 

1 7 .... Magnet 
18.... Coil 

19 .... Cone-like nozzle 

20 .... ConeHike valve 

21 .... Needle 

22 .... Slit-like hole 

23 .... Slot-like hole 

24 .... Monotonous-with groove blade valve 

25 .... Slit nozzle with a groove 

26 .... Groove attached to the monotonous blade valve 

27 .... Groove attached to the slit nozzle 

28 .... ClosedHoop-like slit nozzle 

29 .... Closed-loop-like blade valve 

30 .... Closed-loop-like. slit hole - ■ 

31 .... Color filter for liquid crystal displays 

32 .... Ultraviolet-rays hardening resin containing a spacer bead 

33 .... Spacer bead 

34 .... Light-shielding film (black mask) 

35 .... Flattening film 

36 .... Pinhole nozzle 

37 .... Pinhole 

38 .... Valve seat 

39 .... Ultraviolet-rays hardening resin for the liquid crystal inlet closures 

40 .... Poured-in liquid crystal 

41 .... Cel into which liquid crystal was injected 

42 .... Rotation spreading machine which has a groove in heights 

43 .... Rotation spreading machine with, which heights are round 

44 .... Cel to which the glass end face of the inlet section is not equal 

45 .... Optical fiber 

46 .... Prism 

47 .... Polarizing plate 

48 .... Analyzer 

49 .... Liquid crystal 

50 .... Liquid crystal pan 

51 .... Cel under liquid crystal impregnation 

52 .... Wavelength good light variation fiber 

53 .... Main seal 

54 .... Bellows . . . . 

55 .... A piezoelectric device or supermagnetostrictor 

56 .... Liquid inlet (before degassing) 

57 .... It is and a liquid is an outlet (after degassing). 

58 .... Evacuation opening 

59 .... Hollow filament (fluorine system) 

60 .... DNA chip 

61 .... Drug solution (reagent) 

62 .... Rotatable mold 



-24- 



63 .... Motor 

64 Ultraviolet-rays optical fiber 

65 .... Ultraviolet radiation 

66 .... Oxygen permeability ultraviolet-rays hardening resin (first pass) 

67 .... Oxygen permeability ultraviolet-rays hardening resin (the second layer) 

68 .... Water nature macromolecule resin 

69 .... Ceramic nozzle 

70 .... Ceramic nozzle with which the valve seat and the nozzle are united 

71 .... V type cut groove 

72 .... Ceramic nozzle with a V type groove 

73 .... Substrate 

74 .... Slit nozzle dispenser with a monotonous blade valve 

75 .... Liquid feed pump with a pressure regulation function 

76 .... Degassing module 

77 .... liquid cone appearance with a pressure regulation function — carrying out 

78 .... Tank 

79 .... Air slider 

80 .... Vacuum chamber for solvent degassing 

81 .... Elevator table 

82 .... Cooling pipe 

83 .... Tungsten needle (surface carbon coating) 

84 .... Refractory metal syringe (surface carbon coating) 

85 .... Coil for high-frequency heating 

86 .... Molten metal 

87 .... Vacuum housing 

88 .... Cooling oil 

89 .... Ultraviolet radiation 

90 .... Ultraviolet radiation protection-from-light fixture 

91 .... Slide type ultraviolet radiation protection-from-light fixture 

92 .... Lavar fixed ultraviolet radiation protectionHrom-light fixture 

93 .... Rubber 

94 .... Swollen rubber 

95 .... (n-1) — eye watch — ** — the breathed-out liquefied body 
The liquefied body breathed out by the 96....n-th 

97 .... (n+1) — eye watch — ** — the breathed-out liquefied body 

98 .... Video-signal line 

99 .... Scanning line 

100 .... Cylindrical delivery 

101 .... Needle to which the groove is attached at the tip 

102 .... Delivery where the groove is attached to the interior 

103 .... Inert gas container for cooling 

104 ....-two rotation roll for divisions 

105 .... Inert gas for cooling 

106 .... Division box 

107 .... High-pressure inert gas (argon gas) 

**A .... The completion of liquid crystal impregnation 

**B .... Separation of a liquid crystal panel and a liquid crystal pan 

**C .... Liquid crystal inlet closure 

108 .... Fluorine system O-ring 
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■ 109 .... Liquefied spreading body breathed out in the shape of a broken line 
110'.... Liquefied spreading body breathed out by punctiform 

111 .... Straightening vane inside a slit delivery 

112 .... Rubber-like zygote 

113 .... Transparence electric conduction film 

[Translation done.] 
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[|f*«15] B»**3telE«l©yX^HU-C, /x 

ttVX%ttk<D&&.<D&^i!>mf$.£irix\ / ^z.k*<ft 
mt-t-5/X/w 

[|f*«16] if*3S3td|S«coyX/Hc:g8LT\ /X 

K^(p/^/u^a«co 5 ip«Xu- K®5fe*8S«S5)- 

[»*JS 1 7 ] |ft*£ 3 fclE«© y XMi.18 UT, / X 

©R^©nttil7i:3fi^lclS;^6.HTVv5 s f«7'^- K*t 

tt©7L©EWfc#b'TaA*lRl©1l«o*-e!is«?rii**t 
T V> 5 r t t -f-5 / X/K 
[|f*3ll8] ff*«3{r|E«©/X/H^BBLT, /X 

H#t©!fcfflPi£*Sfc«:it bi^TV^55^ ^ tgX v- K^©^^' 
io ^««©5*>, ¥«Xk-K©5feffi^»^4LT^ 

; *ftK:^j*£KTv^;r££^ii-5/X/K 

9-1 3 icfStt©/ XMCWLT, / X 

S^b-cv^etttipwrtasic, «»©*■?*, *u yh 

(OUffl\zKLXUfijjfa\^f&£hX\,^ZkZ&Wck 

-rz> / x^w 

so [ft** 2 0] f»*^3ICffi«©yX;WcSLT, /X 
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LX, ±&m#l8.®$litemc?> / XAs&itfoK, ffltv— 
5 / X/W 

[lf*Jl2 4] W#JI2 3K|B«©/.X/ufcBaUT, / 
X/v*^tt, JflA~X;*y 5/ ^©^©"tttiP&W 
U • J:iEW^-X¥«X 1^- K4K©'</i'X*«tt, 

.SMIi-f.syX/u. .. ,. : ; . .. , . 

• 2 5 ] if #JS 2 3 fcegt©/</uX«W*teH L 30 

T, Wflgmifis / X^*frrt^#»^T«BtcS»tfciS 

oetUJPa«©rt«ffifc^*^fc#fti:*»fe*5wi: 

[ti*«2 6 ] i«*jS2 3 t-fatg©^- x ■ smsxi" 

ffigB/Hiati:, ±IE/ X/urtaffifcatLTStfWfciH*' 
[M#S 2 7 ] W*>* 3 *>£>||#9( 261 Tf©»#«l- « 
Lfctffls&AnffiaK^Xfc J: 0 fc*i61I©«f«XSW-* 

Srffll^X,' StflEntttJtftfll©/ X/vdvbfiK^SrStS*ffii"i 

1IU©#©: so 



[1***2 9] »#3S2 8fcEii©«ttff©i!t:aa**' 

*fctt*;**tlc. .i0©#©MMtM^xM*1-3o r© 
tbfE&< 9/!)^L--CStS*ffi(-2^7£W^?S*5r^-t- 
Strife. 

[IS*JS3 01 if*«2 8, 2 ^©M^&Srffl^T^ 

y t- y x tim. u fcx :? x^ ^ ^ x w &mmw~ 

[|f*JS3 2] if*92 8, 2 9©|fe^iSfe4-fflV>T^ 

-y— f— x£5££geg Lfc^s*^is.a<, 

•fctiEL«*81 / 
[W*:3J3 4] ll*«2 8, 2 9©m*^Srffl^-CX7 

. [ft*:«3 5] if*«3^t>l«*3S2.6*t?{c:fE«^tu 
fe/X/VSr-f-<^< i.t>-ffi^*.U SSSrK^FbfcT 1 

[|f*JS3 6] t«#JS2 3^6>8S*«2 6,^iE*©/X 

m*m3 7-) wiR^su^acsyx^^rtic/w 

g?lc/E^iSrfn)!)PL, *PJE^©Ptttl*JJ:V!ttilff JhSrfi 1 

&ffiz-tc; X^ftcASSBk^^JR* 5 ! X # T *5 1) , 
ilX^gCi / Xv'VJiaic, .^JPSftffl t — ^ — 

[ 3 8 ] i£tt«g|5»-i§ C 5 / XA'JMfrrt fc/</u 
X*«*«*:» ^SttXf^. (T^i'V, y/^^A, 
^ y X h if) .^»S*^fx4 J: V ?«^HK§ 

5fK^setai^B»vBa.ux,. *<(afta;«i/</i>5Ti««- 

• Srii^fc / X/w*^AS^XXt s X*5 i «fiuR«8lS t 
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ffiz-tc; 'X/i^ttfcjs n — # it 9 - # >- 

t-tzmmttrnM. 

[«#94 0] »«93 7£fcf±!f#93 8*fctt»# 
USJt. 

(t i o >*<ki/y (sic) fct*©$ 

T / XA^ft-ffi Sk tti"*V * Bfc'ffl £'*ufc«flcftj|» Sr * ; 
if) ■££3fi#*©#H$5'PTi£*PU @#©&fl|3*£i!! 

■'[»#* 4 3] »*«4 2.\vim<»&mnmmiw.b 2 

5 tc^#&JI5£4»fcffiglBK 7 ^ - K>< -y * & 

mm<D.*%z*p>'hv-^-tz>z.b&¥fWb-tz&m 
mmmmmio • ' .30 

[g«*«4 4] SS*^9. 1 0, 11, 1-2, 13, 1 
4/1 7, 2 0. 2 1 , 2 2»£|S&©/XA'£JBt>'>T, 
W*qi 2 8 ©ifc&fc: i 5 < : a»©E<B-f«^a!U:«#* 
o^JftWbWfll-^JKfflMfcWJB-^, *3Wfc**LT^5. 
USH^IMBfcfllSfcWT U *R© u>-X«:|iWfcJBj« 
r5#»*£tffc:8^3gB. ' 

[H*«4 5] »*gU 4 fcJBRebjfrifcS: < O^iLT 

**fi»art-«*Sc* Ww»3esi« 

(SMA) tfcli7;l'to^^7^!)l'-h (FMA) 

>-xwefc5v-y 3y7^-^f;v7'? y u— h-^ 

b uyX„ • • 

(SMA) ^fcf47^D ^ y U— K (FMA) 

y.#— ^fiijt^TKtty y y^isft v so 



6 

XWffeSt KDdf->iW #T 9 y u— h (HE 
MA) it(±N-t'=;Wfn y (N-VP) Sfcfi 
^f;V7^y7J K (DMAA) Sfctt^y-fen-zu 
- ^*Tf yv- h (GMA) */BVfc2Ji«iir&4*«£ 

j- yyxtmTfcsy y aj'?^-*fctt^A'7 
-ydiltc-^Tktty 7 hay^^h fvXtm-cfc-5 1 k 

Ddf-v-^^-^^T^ y I — h (HEMA) £fcfiN- 
tf=i/vfo y k>- (N-VP) £fc»iv?y: fvKT* y T 
U' (DMAA) 3-fcfi^y-lrn— /Vy^T:? y h 

(GMA) £JBV>fc2S«it=i>'>*-h U^X. 

[sf*«4 9j MA/^/uoM^xaicH LT, rt 

3"f fcffll^-CSEilrfc/i'^-r s/X$r y T^u 

«ftJDL*»fe«ft^*A'Sra:>!ci;"» «*aAD*tlhX 
[MS5 0] «*^/w©«ftaAD»jhieK:*Jif^ 

ttrnz. 2 o©iii^*)5ttm©**B^©n-7Hi, si *- 

«9,'1'0, 11, 1 2, 1 3, " 1 4, 1 7, 2 01-13 

fcmm*mmi~z^b zmtbi-zmmir&bMim 

So • " ■• •' ' • ■ : - ' 

t> «^/^/w©iS?U -y ^-(c fc^-grxiae $ ft 

[«*« 5 2 ] n#«s 0 -£fcf4ff*«5 1 lilEiK©* 

*fe^n-yw©5fesffi©2o©oj©f— ^ t e- *<Dm&. 
mti<D 1/ 4 d> b 3 / 4 <o$gffli*a fe's r t Sr^m t i- 

[11*95 3] If #9 5 2^fE«©*^©D-^©# 
Rjjs, ■ • if 7s 1-y9t£ b*<0W&#XX-2X 

^ 5 ' £ b b ir Z m& P St-Jhffl b -/w 0 

[fS#9 5 4 ] PftjhlSfc:*** * 

t, ttft/^^O'EJI *ftfe. f-y ^ttfc'fr-gr-C&a&wra 
»*t©«t'm?L4rfrt-5ll*«9, 10, 11, 12, 1 
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7 8 

3, 14, 17, 2 oteEtt©/X/wfcffli^T» flsWJ»M**tfe»±H2-7k:jb5J:5K:i MUife ?>ottfc 

[»#Jg5 5 ] If OS fcf±ff#JS5 1 Sfcttf** [0 0 04] ®$kv>WLh'*-*A'<n>*'<— !J— T&fcXfl 

3® 5 4tC|S*g<D^^jfeS:ffiV>T?Sffi^>'l'©aEAP^ f±, #P!¥l 0-0 4 8 6 3 6 (ClS^^.tbT^S ± 5 * 

d^btt^^r^ft/^/KOMiailwffiilSlcjgr^vSSr* [ o o o 5 ] ^jfew^/h^S^jfifet LT#i¥5 - 

g&^zmmzimbTzmftmmttmn. »« 11772 4^w?7-2 2 4 so sms^rv^ 

T-f^hy'^^IS. ■ [ O 0 O 8.| flE*ODNAf y.^|BKfci LT#I? 1 

[f»*«5 8] lt*JS2 8, 2 9©»*^jfeSrffl^-CW 0-5 0 3 8 4 1 K:«gS3iVCI^5;*#j/^-f i^ffi** 

[sf*«5 9] lf*«lSfc»±l«*3S2Sfcttsf*Jl2 ;MfcK:SMJL-C^ 5. 

8*fc»±W*Ja-2;9©»#3MifeSrfflV^T«5t$Jxfc¥» 20 [0 0 0 7] 

[|f*3S6 0] W*«2 8, 29©i^SSrfflV^„' 7, »»?9-2 T 1 7 0 5. #»Tll-1 3500 

*»Rfctt#fc2&5EWfcfc:ftUfclft. lOlS^lW. 6, 4»M? 1 1 - 1 8 8 3 0 1 t* £"C«£ilVO*a« 

»*«flco»fflSrJtsiii**aa *©*-y y h a.-^-ttv mi, 0 3 icfcs <t 5 x 

[000 1] TVn^o ^©M^fcfe^-Cft*©;* y y-ha— — 

[0 0 0 2] ' tejK*#VHKfilfc*>ofc. 0 

[«6*©a»] Ptm/X/KDekUiP«t«JS«*ffi»::^ 0 s: <^ n v^±<o^a-ictt, &*©:£*£ -e<b*&— ttfife 

»ESr?tffi.b/i*se>etai/X/vflESr^tb.UT, Stg^BK *t}*#*IB*i:f±*feft*»ofc*, *M^*hft£* 

«kaaESr^*^--53S1B*S4#M¥9 - 1 6 4 3 5 7, • ©i&fiJBIffas 5^p >iUT©l§-a-K:te, fcM^flg 

¥9-2 7 17 0 5,.4*HPFl 1-1 3 5 0 0 6, JE&#5 ^ t tt*«mtrf*» L < , ^D? h=>-*-T? 

¥i r-i.8 8 ao i*£ic«*£ivc^a..Bii. a a#u.fc«,.x«*iaK$*-c«&-*ifc#Kff«r»-c^ 

3, 04tt; ±iB«sg©stta/x/Ko(HfffiT?fo5. *y fc 0 u*»L^w*fe-c*tt> •&«-y--i' X*V — K/vy-'f x 

y b / ^^m^^tixa<omi<D[HU^iim2\zh^ « K±t/«c?.i:, 3£fi©*:t$> §ge©ffi&, 7^=^ 

imtswtw<ommtmM<oi!s—itt:m^x^io mam* . [000 8i.. : ee*©?ss^^v©?ssiiAPW'itxsT- 

[0 0 0 3] ^JtSW^^^KOWB.aAP^XgT* 1 -^y n/^^BE^OB— /W3tJB*B»cJ;o;T?iftS;$H, ^ 

(4, SAP ©»»^©*^itftafl5WJ8a^j ttv El 2 8 u y Y im± L^-r^.ofc,, 7X©Ai/yHio' 

■,|E*6 Lfc J; btty B/<>-soMttSr Lfc b— —A'ffl&tHz.ttBfl,^ *<DititXS-Cj$.fi/^-^/KOaA 



4*132002-361151 (P2002-361151A) 



9 

* J: 5 fc b W fc WfcWfli S:t0o»fC*J*n- 

wftffi&mmmtffim fcsai* s a 5 

v vo r ©^-ett » -/wD'jfeftWJfltsif 5 * © 

ILfct) b-caCKb^v^v^lBIHfcfcofc. 
[00 0 91 t<£*©* h y yiSJrfl^fc^^-t-^ 

h y y^-<-f— J: a*'*-* 

It.- 

[0010] ft*©&/Jv&JRSj$S3t«fci LT#ffl¥5- 
1 1 7 7 2 4^f7-2 2 4 3 0 "5 ^Jt3fe*H"C^ 

5 a*, r. h h <ommm-?i*.tmftm**% < . : ' s a t 1- 

5lMX©&JRSfc£$S^1-5#@«?aM£V\, ^JRl£©& 
SfctHW bfc# y 7M^fAt7 — fv< y * SrdM* 

[00 11] fifJfccDDNA^s/^jti: U-CWMTl 0 
-50 3 84 llc^yf VXife&slt^tvO^ 
^ftyX/v£S«{c^$it£^/X^©&38 

gc t £tera©ggi3i£ u— r-* ^xiEm^tm l 

* l**i,tf ft ^ ft v \, ifc# *tt»K©*ffi:R«fc: iott 
«*^««-C#ft*»ofc.' 

[oo.i2] «*©« ( aaxn#ihxa-e*^««B'fuir 
m\c$mm*wMi-z>mM,im 5 2 «t 5 ftaM** 

tVftv*. =¥-«7Jfc*El5 2»cfc5J: 5»^<i»-J:oTL. 
•So-CV^StR-CfiaHE-if&AOi-^-SSriiUr*^* 

#«*/**/w©**««*-eiiMt b-c b£ 5 mm&± c 

[0 0 13] #38HH\ £;h,&©flWfc*fc"t-3#»fc 
[0014] 

[BHBSrW^-t-5 MKKM&gftU ±IE 
[0015]. (fti) #«tfl!Sr#i-5Ptat»«i:X*S 

[0 0 16] C#»2) *#Jfc««fc»A3*tfcj!WE« 



(6) 

[0017] 3) mm 2 IciBiK© / X/w*flsfi. 

* y y N#©?ifctiP£-*rU sp«t/W— K«©^<^^« 
y y HfcoatWPieflFtRttfc.. 
> [0018] [#S'4 ] 2 fcgBft© 7 X/u##: 

tt» **©*ny ^©fckffiPfc^b; WR^u-Ktt 
©^/u^««Sr*»©^a y HK©BfcfflPififlFK:RW- 

[0019] 5 ] 2 fclEtt© J X/V;fc{fcti\ 

10 *»©n»«©!taPSr*L, ¥t£Xu- KttW/Vl'X 
«M*fctt*©*-o s/ h:|*©e£ffiniE#fc:R»*fc. 

[0 0 2 0] [fg6) «flafegaHc*A£ftfcJinffi8e 
#©n±W / X/KC1B8 LTx ^iR^fCii D ^> / X/V* 

[002 1] [#« 7 ) ■■ 6 ti|E«© 7 X/V*«:f± % 

Xa«Sr. *IROR»«oetmPifi»fcl9;»'7fc. 
[0 0 2 2] [3M£8] #a2fc|EttO/X/HcHL 

[0 0 2 3] [#»9] ^afffclBttO/XA'fcHL 

P©l*J«K:«a(c©i5»-^Sr»^Lfc' 0 
[002 4] 1 0 ] $f#!tX§g|5 (d^A $ HfeJPJE 

[002 5] 1 1 ] JS«JiRSSlJ^3IA$ixfcJPJBE 

yx/ncMLT, yx^*flEf± % n»«©«#etaja ■ 

^»»i*»feft9\ r©=- : -hVv«©/WXi:^<ttLX 
[0 0 2 6] C#ai 2] «flafe**B»ci*A£;h.fcaPjEE 

[0 0 2 7] 1 3 ] #a I 2 lCfE«t©7 X/P*flc 

»±, • ^ y s/ b^©fl±WPSr*b, MA^X • 

[0 0 2 8] C#«l 4] fa2^f>fgl 3*t?»C|E 

9Jft«*aabfc»fr«rJpjE#>'7'»cJ:t)Jfc*««©«flE 
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[0 0 2 9] (fgi 5i #®M*m-rznkmwmb, 

IS 

[00 30] [fftl 6] #«1 5TlB«lLfcai**« 
l4/!f$Mfclc£;fiLfcfL #«H»SrW1r5"!tm«t*i:S« 

[003 1] (f!17) ttflEJfc*«SIC»£a/XA'# 

*MX*«JK:£E*S:SniPL, #nj£^#<Z>Sfctti*54tfi±mff 
JfcSrfT 5 JKttJSanttil^fit-M Ut ffifldK^A t '<A> 

[003 2] C*a 18) 1 7 T?ia*U*:ttfr«* 
. tt^BBH***- t_X\ . — 3&*O.^Jl*.«#:fl?«<|B-e/- 

[00 3 3] [#» 1 9] ft 1 7,18 {CfB«g Lfc& 

mMmmnt,. 2#»n.-/i'&R«*fiifcigiE£*-c 

- K'< y ^ StjWt, ■ h p -^T*^ 

[003 4] C#!9: 20] fSl5 lC|E«(DM*^ifeSr ' 40 

JiST U «$fr<0 i^X&|!p$fc:7&£T?£ 5 J: 5 Lfc 0 
[0 0 3 5] #82 1) #©2 0^IE^»^Sr< >9 
*. U T » ** ©ttR * S »*» 6> 4 * ^ v X Sr R u* 

[0 0 3 6]. [#©2 2) tRftX^/KOttASEAlSfc 
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•y il TfrfJ A-etttflJU -trA-.=¥* y X<Di|iP £1+ 

[0 0 3 7] 2 3 ) »*^/l'©«*aAP»lt 

— /WH^IS: 2 , 5 , 6 , 7 , . 8 , 9 tC|E«<D^fi8ta L 

[0 0 3 8] [#» 2 4 ) M/^/UOtt ASADMJh 
Tgfifi $ ftfcftffil- 2 o©gjasfc5&ifc©**MK<£> p - 

Sr., «*/<*A<#IK*m*»&,, (4/<C*tfc# 5 ^WrtfC^ 

[0,0 3 9] CfS2 5) fS.2 3', 2-4 tC|E«©**fe 
^n— ;VO«©20©HjOf-? t b"— ^WipSdS x fl£ 

^©l/ / 4*>b3X4©^H^^S4 5t-brc 0 
[0040] [¥S2 6) ft2 5lCfB«©*«I^P 

[0 0 4 1 ] [#S2.7J.M^^/V;C»«SS.aAP*]± 

■T*»OR»*t©?tiaTLSr*i-5^«2..-S, 6, 7, 
8 , 9 \ZWM.V>S XyuSrfflv^T, ^co^S^^/K^a 
. AP Kl|l*t#«|»t?, ■ 

[0 0 4-2] [fS2 8).fg2 3, 2 4, 2 7tE« 
©a**jfe«r^v^T«*^/i'<pa^P»c*^iMHR^» 

-«Rl'Ufci-v 

[004 3] 

mm] fe&co*}) y h 3-^— .(4131 , 13I:J)5J: 

. «f4^lh$*T^*^ttnt4/£^J&V\^^WPtta Ld5 
^.y hco^ftX*^)— K\i>< £\?Km2.<0& .iteftUK 

■*«^t?tt*>V fg'lvi 2V. 3S:ffl>^:it*. 
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(pdp) ^jmw&'<*^<r>WzmTM.x*'&%L<D*. y 

L < dfcjgtt© ft ± £ f±»» 5 - b » -e # & d>o fcriS^SS ?H 
©PtttJ/X^fflV^ r b -e£Stt£^*> l>5 L< |6]±. 

[00'44] fil, 2, 3Srffl^-5ii:-C\ 

[0045] fgl, 2, 4, 5, 6, 7 i #S 1 5 , 

1 6 Sr#l^-'8-t)-&5 r b -e, * b y y 7 ^ -ftWSr 

b ttv m*>$tn0m&immm&*m\zfa±-tz> z. b &x 

[0 0 4 6] #85; 6, 7ifSl 5,''16*I^5 
-V-X*feMimi-Z>Z.bfr-z!tiiX'ibZ> c ZtUzX <9 

i-^xmftmmmzbcz£>xv-£ozb&xzz>o & 

±tf5„ ^kK:;*^— y— <D^^m-KX%i<DX 

XA 7 #@?) &*:*IKft±-C-# : 5„ 

J:5^^— y— fc'-Xte* h y yX^-f-STflH^fc 

ic^£§t^.*/v£:ffli/ ^ r b Z>£o left 5. 
[0047] f^8, 9, 10,- llS:fflV^rtt?$ 

L T ^ 5 Id # £ #M##fS£ u T ^ 5 ^ X"C$g 



/4 

[0048] fgl2, 130;X;U|;ffl^5:tt?K 
VX& iffi i> iSii-C^-^ffi©-C*# 5<DT'^jSttSr 

^con^m±T.^xiy-^(Dm^-^'mm^m t 

[0 04 9] *^PJOD3DPJE?S#:P±:tl3^«^^ 1 4 
' Wi#*Bt%-tZ>Z. bXhi?(D&£&P5ikl,&.&tm-WL 

[0050] fgl 7, 18; l'9£7f^Tl&/JvfeJg3* 
*T*# 5i5 tc&5 0 ne*©»J6*ifeT*H: 1 i@ l ®J£M 

• r. i:T-lll]rc>atm*SrjE?SlC3^hn— /wts riist? 

S*etlUSI1tk:7^-K/<y^**»»t5ii:-c» J: 9 IE 
[0 0 5 1] #82 0, 2 l-twj;tj, -1**©IeH6-*-3£ 

5rtt, 2S~3^W«|fgcoM/iofc«-K^agbfc 
=■ h u vXSr**fcg?fl5k:«3er 5 £ b &X # 

5. *»EftW*«-jllllli:*»**-capffi«*qtmK«K: 

[0052]f9l5, 1 6SrffllN-C» yX^SrSKfc 
«tt$*i"t, 2^7croKs' h-e Ky s/^^^^^-tc 

?+i/*ntm#h\\ ^WropijE^jtsefctb/x 

so Hf4^b^v^<DT**|gPJro/ X/u^i,N5 - i:-e N a^j 
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#Hf*© < ft *) > o°oit©£5£t£ & 

[00 5 3] #I£2 2 5rffll>5^i:-eS©f«^-fe>'Hw?K 

UHli T* £ 3 4 5 ft 3 „ T> i ot> £ o ©^i? >v *VrM 

}C|6]±-C*#5„ 
[0054] ¥S2 3, 2 5, 2 6, 2 7*m^Z>^t 

LTi£S€i~5 i i t>ft < ft t) SAP^-ltUST?©?^;© 

14© feo^asft < ft •? &K^^tir^ 0 
[0055] fS22, 2 3, 24, 27S:i^5:i 

TSsaA^T a> h &a p it it % x'<Dmm ziEmz'gm 

ir/v^-v •;/ Xlt^fcfcWJPJEIfl^i&^ft < 4 «9 ■ 
Y'*y9 i>-P< *>»t 5 - t tfs-e£ 3 fc*:f;&&<D3g£35 
£ 5 #£Art £ ««Mk-J-a r t K X V aAD»»©«Jfe«r 

[0 0 5 6] fg2 8SrfflV^5.r t "C^A PJtJtWflg© 
[005 7]. 

[Hlffifiaj] [HWJl] 05, HI 6, 07, 08, 0 

S^JTfeSo 0 9»4^vXBI!S3 : S:?t5¥«Xu- Klfc©.. 
ItfeHTV^o r©PtWPSrtt^Cb - fc0iS0-7. 08T 

^y? hBtap<Drtg6^i»cosafE«*s^B$H-c^ 

So :i©/X;V©rt«BK:»4; ±T:#|S]fc»SK)*Tt&ft¥« 
XV- K#©##A 1 0 T.^gEB^itT*5 «9\ 1* 

«d*»j*UTv^a. i-ft*?*>*-y * h-y x/KD©itifl' 



/5 

r K##A 1 O.T©$fc^©Jlffi#i&&«i*fcfiE&ftl! 

5KfllJ5fc£;h/C^5. *«9i©/X/M;:*stvCf4 % 
X u— K«o#fl£ a i0Tt#Si ©&ftMfcg, 1"ft *> 
/</wX©HH(fcflt# 4 . tt#©etmp©©itt«k:»j5fc 
Six, HK&Kf^ /^VT'oHBBttflliistm.PtfcBfa* 

io [0 0 5.8] *»Wo¥S^^ K«#flsA 1 0 Tf± x 

*K tfflMM->y^A12T©t^hyAl IT 

m-7\s- K«#ff A 1 0 TiS-r^^^T^ L-C#ffili 
SSL, ^y h^tibttSPti. JF«^w-K*##fcJ: 

tUP^tjO^flJCDDtaKi, TO^u- Kt#*Ai or 

[0 0 5 9] l©i 5 »c x *ISM©^pffiSKflcPi:ffl|$[l 

■afc#fle«r«il (±*)-*JJ:tWtUi'(TI»)' bTdtUD 
(Dfflffl&fto(DX\ ^MWOil^ttiWt, -rc 
ixfcJ6«FttSr*5l' , C#4. 0 6f4, *5SMO«lffi»ft:et 

-efc^o 05fi, m m) ttoitmuSrjtUtbT., etta 

^•r 5 ©aa 0 1? *> -s . 

[0 0 6 0] H^^y- WW1fWX®atRte#»9!©« 
^th{±liSB5:ffiV^-C* h l^v 7 ^ KSr^-f 5^-05 6 
40 S^foSJ: (flf) JbiK* l-^ h&ltfflU 

(ct^x^^ hy y^^SSoJiStJSJHWft^*- 
VSrJ&fc-rsifr&fcttBI 5 7 tcfc^.i 5 fc* h K 
©ntttJUQPStt''' 5 9 — V© <■ 9' ^x-L t° y ^ i Wi C tf 5/ 
IC^g-TSr t «s*K"C*>5.- 0 5- 7-"Crt\ . ^ffiMJK9.« 
9T©fy^^fet?-ttT* h U'^-:h*rlft*i- 5^6- Srf 
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*\ 

[0 0 6 1] CHife0fl2) Ell 2, Bl 3, Hi 4, 111 
1 5. tt*»M©JB2 056*S«T*5. *HPJ©JP/E^ . 

Hfciirt- fcttPtm D4^*$nfc«H" 

■?*&—**■<*) ttebfflSrH5l"C*5.-H5-8, 1215 9 
fcMTfcSo Hi 5 8 hVMfc#{fc©$fc$S&K 2#<S> ' 

[0 0 6 2] iMMM 3] 1212 2, El 2 3 ft; #38^© 

d»fe*.i o d-5^p>'*-cffl^fcje:cT*a[*i>osr*e 
ffl-ftufAt*. «»«©etffi^:t>lR]«t?*«. HI 2 2© 
y X/wfitt fty^/uo^^— y— tr— x<D5£,&gaBi-ffl 
^ 5 5. ^--fr— tf-Xtt»T3 5* ' 

t*— X(D2~3fg©:*#$£,E^3 i Al/\, JtOfyf 

So 02 1 — 7 4 /via— &&\ZX'<— tr— X 
SrBB«'f-5il-&©EltHTf'*>S. 0 5 0 i: 0 5 1 
iEB^Hfc^.^— ^— t'-Xcott^HIT-fcS., i©|21T* 
fi 1 j£.©ttT««fc 2®©*^— if-if— X#HBE£*> 
T^S^ fMtlcMIKl*&v\, 1216 Q<D£o\z.&m±m 

v 9 ( t n) y<Di%&\z nmm tttbttw- rnmn 

=e— KW^&^fi. 0 5 0, 121 5 .1 T'bfeLfci o\cm 
Jtfflt Wjr#«?) ©SSflcrtfc*'*— - if-^tf-Xfc 
EjrLfc**SAv\ Bl2 3©yX/Wi, Ki-'^A'O* 

-7^f/V^-S<Oi|igliii^6 0 5* P is fab 2 0 0^ 

p>-fi«wt,©^ffl$ix5©T^^yx^©^y 5/ 
Kittrii;feJ:5iMav^fcoSrtf[ffli-«; 6 o s^pv© 

^l/3Hl/2gfO^!) y HB&ttJBUCtt 
R, G, B-r^TSr^Lfc^Xv-^P-7- 

7 - 7 -f K>9 -JiO±K:M*i-n'tf At V 121 6 3 

w<d%?-7 jjvf-tmfonyv-tT.mwmT'&Zo *. 

fc<*<*5©io'lBfiieSrlt*«>*'Ky->'3:S«rffi 



(10) 

(PDP) ffl*JfeflcJ6*XSfct-^:»W© 
So *«W©/X/uttfcJffifl*«#S:fflv\h,fi % X£<p 

[0 06 3] CHM0iJ 4 3 121 3 7 fcfcWBSU© » 4 HJStfll 

«K:6l±T?S5. ftlCDNA^yXW&^XSlc;*:^ 
^XSrffl^Ti^sas, 1212 3«>Dtm/X^Srffi^5r. 

20 p^Hu'm^Pfil^'-efeofc^, *«KS:fv^itt7* 
y hSSr 1 / 1 0 (CS«T?(± 1/10 0 icst'>-e£ s„ 
fl*K:«/J^#y h*-*fiW-S»&k:t4, 1213 5KL*L 

[ 0 0 6 4 ] CUtfeM 5 ) 121 3 8 , 121 3 9 \tt&W<D%i 

*»i;ft.*4fcl»aB-CfcAv\ *3BMa:fflv^T^6*tfe3 
h UVX^S|214 0, .1214 1 ICLfe^ttTl^. m 

So &mmm&tti*fris^7 'ymm<Dffimxh=-**/-? 
40 mttez,, mi o, i2ii i, me 4o«t 5^R^p±tbn 

Sr**«EyilK:4 5i-?fcAPffi«^fietm/X/wSrfflv^ 

[00-6 5]' CI^JS^J6) UK 6, 01 7, 1211 8, 0 
19, El 2 Ofi, *&m<DfS6mMM-?&Z> a fflJl>-7° 
• Xy y'N^Pffi^flt^finttij/X^ro^EI-CfcS. 
^agttr.C^yycDtfs/xVV^ ■ /^TTKjftffi o / x 

•— ^M^-^X^JRS^^^/wcoM^JiST-S-^xm-effl ^ S 
so K/V— >*ir?X-7f^^/W^ 
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19 20 

*SW»fel.0$!)|««il/l:000tfii [0 0 6 8] CHi£#!l9) 024, H2j5tt*»WOJB 

-fb-e^S.. Wi*l!iSfiO^* 5 1 ticOS*^ 9©IBK«-C*>5. HI 1,- HI 2. 022,. 064© 

[0 0 66] C^JS0lJ7] 03 1 , 03 2, J3 3 tt, tt#*«lCffi|±-t-«. . . 

*«WO*7©HElt«-e*>5. «Eft-fe/i'©rt»«:Jia»- ' [00-6.9] (»SMlO) 05 4, 055, tt, #38 

r>#«ift.sraA-t-5xet?»E*a^teTSrW-ai-«fc«> • owsatw-c**.. tfy^-«>i ? *fcv>a**/'< 

K«ll/T^*t. 03 2-T?ttW-a.»j{S*.-etK*i6 s ±#b fflv>5iiTW»H*«*jE^©*^-lftRM*Sr^KB6it 

Zte^±^xy7&mn\s&Zft1zft&fcfe-rz>fc*> ' JSH©-^-7**Sr«a<^#S. 0 5 7^ 

.©tm3t*5R-C^. y :7\DfhSfc»i#©«ft«: K"f 5*3tf6*K: J; 9 '-M^KB.tf y^&tfjE LT^5 0 

»bS^©ftftteJ:5**aEflsOftil»3&»fe-fe/i'^^y 2» 05 5 ft, ^ 5*Ay<0 J; 5 tv^>< ■ fctf=*\M*i&ASrJHv % 

7"£#£$£LTI,>3.o 06 las^Hmt-fc/V^S'T*©- "C bTy^SrtfjE *«*BM*l*-tfE-c*:*0* 

»3t^3R*r«11i-5i:&v^3^ HOBMRTM '<y^© . fc, aAPlcSfc*Sixfc*^«lffift»JfB4:W^$*-CV^ 

[0 0 6 7] • CHJfeey 8 ) 02 5, 02 6, 02 9, 0 . «*"e©«HWf±«d»»tiitffi*»VM$if AV^, *&5#£A 

6 2l4#?iBJW^8tD^Jfe0'!|-Cfc5„ rtT-fcHtt, -fc/V** y^©M»ifeC*V\ r<7>fl#W 

^»r^i»S!^»J!tSr^*L.T^5<O*S02 5, 02 6 -3. 

^*>*.,*»©n--A'* (*lft^0|gflc) fctt, *ftW?> [00 7 0] imsm\\1 042. 043, 044. 

MBm^mAmm^m^xwmA^^umimvi- 04 5, 04 6 f±, ^sswosji i©^260!i-cfc5. = 

(i, 02 8, 02 7(Di /ix<D5fe®±t>i:oroiJj tKvt'Ic J; *) ftmzM&&hTc.WfcWL$:t¥Wfc 

ftmzmftCiz.&m&m<n\zte^jbxx%t\>mmk® <° i?t^ i« 

•iB*M*UXV^. Z<Dtc*>s 03 0^fe5±.5»w^7 t 9o»tfct©3»04 2, 04-3 "C*> 0 , «lfc<BBa?iJ L 

*CD^itlTK:I&Mri 5 £Cfc4&-a\ *£J|5<DD— /W*&JS (* fct>co^04 5, 04 6 Xh.5. :■ as*WKSr*]ittWKJfC 

fyw) •^-etT*s9SAPlwn- / vw3feiffi^teU . jffl&iirS r. £ T?S{*:fcTOP'$^.5ffi^JS:<|T$-fr5 r. i 

5IHW!WB^Ufc. #36W<0M<ft5«t^»4s -**rtiWUIf* ' i 0-0' 71 ] - tmi&m 1 2] 0:4--7, 0 ; 4=8i«, *3g?«' 
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-CifcSo #3PJ©AnJE^fr5£*n±ffl/X>u£ffl^Tfflg 
fe -5 f Srffl V ^cfl&^SgBK J: <9 Jlft^a Lfcm / X 
b#(c^ t£ 5 i" 3 a* 5 d» fc'^fe 5 . & Xfe-t 

®m*m%-tz>» mmm<vm%&m& vte^T*mm*m 
©#«/* * f© t tfmftmm-ts 1 1 ft o T3» 9 Bfffi± 

T* A 7 t ft -5 -simm* W. : <D$L&*£>1£ 

x©$gjirfift e> ^ zm m^mm -e # « . 

[0 0 7 21 • ' CHJS0IJ 1 3'] 04 9, 06OI4*?8KO 
Hi 3 ©3«W«-C*>5.- »»Lfcttfle**S:*«W©Jp 

v-y a'^'&JfflRS**. 5^1©-- KA'/X/HSrHIBJ 

■^^777^ > vy y-^T^e^? 7 x*-zKy> !) 
>-^Sr'fflv»5i KJSi&&P$UB = ^/vT^7^TW' hvy 

JE;*>£r-W3o [116 OirfcS J: 5 2 ;£© n — /wSrlaHE 

•t- s ^ i a* -e t 5o ■ wm&m © mm , : pp* pi- s a* . # 

©MBS"*WJ f ^ t ■CAJR3*Ofl4: @ Soffit 

KJt"*-* - i #-WC*>5. * y ^KWM/S^JRSrffl 

[0 0 7 3] CHi£0!Il 4] T>\<%-t? J**?'^?**? 
©ffi»^^«i©*/J^k*3«Sr^5»§'k:tt;-'Bl4 9, 0 
6 0TfflV^T^fcieja»iP5»-CH:ft<,"e©dlP!^Srfflt> 

Hi 6 4 © ±'5"ft**oJS*!ta / X/u«r/B^£ r h T-£ 
ffifc**©*/WfeJ*»* Kitl"* - t i^m t ft 5 0 
[0 0 7 4] - 

[*«©»*] *38WKJ:'*utfttfr©»«fcikff*Jx . 
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[00 75] *&m<om&mttmbwiftm$>mw.*m 

[0 0 7 6] *«^Offi{4cat#^&2:tt^#SES«rA 

[ 0 0 7 7] *«M©iPJEttfl£3t*etffl USS?rfflV^T 
»/J^J»»*f^5»fr, aMSr^r^^Sitas-sriiift 

So 

[0078 ]--*«M©lPffit9t*3fe*6ttlJ LiSB?rfflV^ 

30 t> x^—D— tr-x^^Eers :i-e, 7t^»t© 

ftfc»*D— ft-fe/v^^ s'7"«-e#50-et;v¥^ y 

. *M Xo«*/^/i/Sr*« 9- A < ft?*' r i j&SpTfg t ft 

[0 0 7 9] *|gK©^aAffS!lfe4rffl^5 r t X\ 
\,^xhk*zxh tcixx ht&mzSiA&T % 
X% $<OX*m&?£**S:k\>-i*>!k&&V5±X*% So $ h 

fKWc*5i ft 5 r, t 5 ± 5 tcft t) *tiftlS*gSt 
^fgtftofco ^Stto**ftiei±S:3l5l-C#5. I* 

wwa^A a m±m±&A a as^tc $ t> ztix v ^ 

m-fZtdib. SAP W3EO'A?a4ta«L#iS 9 tfS] 

[0 0 8 0] *^K©^fi^ADit±feSrfflV>5 r. i: 
■C» SAPSB5?©^7^©5$aa5*o^:<^Uft<ft 

so . 7<».^S^^ «t 5 t> ft < ft S © -CftA P #35© ^ 9 
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# 6. : r ixfc J: 9 &X P Wifio A 9 384 *r K 364felcR 

[01] ftjk<DXl) y h=>-f~(Dffilfim 

im 2 ] '&&<d* y v v =—*-<D?mm& ■ 

[0 5] *«M^*E^u-K#W^y * 

mmm - . • / 

[El 7] *5IP^(0^y y K3— * — (O/XyvcoBfffiSli: 
¥®E1 . 

[El 8 ] #58 Wo** y y zi — #—<D J XyvcD^rffiEl t 
¥®0 

[0 9] K#tt* y s> b=j— 

[Ell 0] *?8S©-7/wf3-v;X;va-^-©Sri 
El 

[El 1 .1 ] #38^0-7/v^ri— k^/X;V3- ^ — coff 
05 El 

ieii 2] ^m<o^-fu-v^n^v y 

OIOT50i¥ffi0 

[Ell 3] #JBW© s F«:/v- K#f*^9 y h=i-*- 
. <£>f*9gB«5£El 

[gll 4] *?ieBo¥lK^^- K#f**y y h^-^- 
cD*fSElt¥ffiEl 

[Ell 5] ffiP^OfSy^K#l^!i y F^-^- 
ort^5«itEl 

[Ell 6] *3kW<D¥-m7^- K#f**y y h 3 ^- 
<D»nEEI 

[Ell 7] ^SIH^TO^^-K^ft^y * ha-*- 

[Eii 8] ^aw^w^^-K^fd-^y * 
^»fffiia ..... 

[El 1 9] ^W<Dffi/i'-7'x V 2/>/X/W>¥ffiH 
[El 2 0] -K#ft-^y y h^-* — 

[El 2 l] W^V"- K#W^A^ / 

[El 2 2] '*55WoWu-K#^f;X/^- 
[El 2 3] K#ft^o y.Y/XA> = 

[El 2 4] «WO.«*8fc^P*tJtffl^/^/X/P3 — 
[El 2 5] *«»^>«ftaAP*tlhffl^^/X^-r>f 



24 

[02 6] *«Wo**^P»Jhffl.v>i^yX/i^H' 
[02 7] tS*ojSflaAPS±ffln-;V3-#-©llfr 

E0 v "... - ; : . 

[02 8] ^*^^f 0 aAn^lhffin-/Vr2-^- 
[029]- #3! MOSfiftA P *tlt/B p-/^-?- 
[03 0] t£*tf>C2-/Vn — — i#38K<E>u— — 

io [03 1] *3BWO«ft^#MWa«**^^^BI 

[032] &&w<om$k&^&p±si'f j r y~?ftmm% 

[03 3] *38WO*K*j^#IW3^hn-/i : ffl3t^5/ 

[034] #38 W<o¥«:/ ^- K#ft* y y h 3 - * - 
oWffiEl . . 

[03 5] #$8W£>=- v^frtty^y X/u-r-f 

[03 6] ^yA-ettffl-raiBtft* 

[03 7] #389!<e>-— K/w#tt^/i^/ X/v^ 

[03 8] #3891<0~— K/v##^^/ X/v-rV 

[03 9] *3BM<^#fi*S3^^ Ki^yX^S^ 
uir^0 

[04 0] *38M^2JB«5g3>'^^>u>'X(^»rffi0 
[0 4 l]#3BBI10 3Jlfl*ift3>'4'-* M/yX^iffii 
[04 2] .K/V^W^^/X/u^^U— 
30 (D®nB0 

[El 4 3] *«SO=-.K/P#Wv;vf; X;^^i^- 

[04 4] *«PJ(7)^- K/^"7^f / X;i/^7 p U'- 
-CttflH-S/X/u 

[04 5] #3B03<£>~- hVV#W^/V^/X/V^^U— 
[04 6] #38^0^- K/V^^/V^/X/V^^l/- 
[04 7] #38UJ<D*y * 

40 {g . . > 

[04 8] #38!S<D;*y * h3-^-iJKS*fflftj»K 

e . 
[04 9 r*«^^/j^stsigf .. 

[0 5 0] *«MCD^>f ^^<^f— tCi — 

[0 5.1 ] #389§<OT f ^*^>'i^THC ( fc 9*5 — 

[0 5>2 ] «*iZ>«iftaAP»lh*0*^|ftaftfflf6*' 
[0 5 3 i;^«0 % K*ft7.-P#Jh^VA^r/ X/^-f 

so j^v-y-— • • • 
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[05 4] *&W<Dmjk&.AaM±M<D%ftBffikRi& 

[05 6] mmzBm^±&&.tixffimzmifi£hitm 
[@5 7] *&w<Dmw±mi'm*i%imKJ:%T?Tj 

[0 5 8] ^B^^^^aHISrii^fc^ntm^KW 
HrM0£¥ffi0 
[05 9] *^0J(D^/v^«Sr{i^fc^Rtmyg«W 

Hrffi0t¥ffi0 

[060] *^PJ(D'#/h^JR^M5g^Bi:^SS 
[061] ffiA-fe/u^-y y.^i 8E7J*M<0M«BI 
[06 2] *^Wrc>JKSaAD*tihfflD— 
[06 3] ^BJ©*7-7-f /V^— COffi{5tIS0 
[064] *f^©-?/vf • =— K/v> X^v^^Ort 
g|5«5t0 - • 
[0 6 5 ] ' SSKflOlttKltttt ZIMiMfr 
[06 6] a«fc/SC«tetffi*Jxfc«flE 
[^#©'lftW] 

1 ^y-yh/Xyv 

2 tf* 

3 ->AgMtf 

4 ftbWLPiS!ih# 

5 if «A 

6 ^rT^y K 

7 4—9 — 

8 &ADiglt# 

9 Wtttt^ttgBtt 

! 0.. ••••• 3p^U- K# ..= ... 

1 1 h>- 

12 ->pyy- 

13 m (#).«Kti:ta*ixfc««»#*flE 

1 4 *n y X/W 

1 5 jM&mft&Aa 

i 6 *-?y;sif 

i 7 ws 

1 8 ="f/V 

19 n«M*/x/u 

2 o--»n«ttt# 

2 l K;v 

2 2 * y y Kfc*: 

2 3 ..... .^'o j/ f-^Tt 

2 4 *-£tt¥*Xu- K# 

2 .5 !) y h y X/v 

2 6 ¥«Xu- K#fwOlt &*kft:#-? 

2 7 * y V h / x/wcotf bHfc^-e 

2 8 s/V'-x^^ y s> h V X/V 

2 9 H/V-X^XU- K# 



(14) 

3 o M/v-x^ y -s/ h5t 

3i- JK^^^siSffl jJ7—y-<*>#— 

32 x-i— v-xzisAstzmn-mmikmrn 

3 3 y— t'— X 

3 4 mytm (79 

3 5 y-mm 

3 6 •••••• fc* ;v/ X/w 

3 7 

3 8 #Jffi 

io 3 9 MSADM±fflMiS!«Jli 

4 0 SEA*ttfc«fi 

4 1 Kft#aA$il,fc-fc/u 

4 2 £WBfc:*-e©*>5III<El&#* 

4 3 JiCoTV^»P<B»**| 

4 4 aAPftK?D^7^Sgffii6S-t5o-CV^V>-fe/V' 

4 5 *77^^- 

4 6 ••— -xyx-t, 

4 7 0»t«- 

4 8 T-^-r-y-*- 

20 4 9---M 

5 0 Ml 

5 l MiiAfrot/v 

5 2 ««pTK3t7 7"f^- 

5 4 ^<n— X 

5 5 je«*?-* immmmi- 

5 6 WSAP (JBtaflft) 

5 7--I*liV^D W^) 

5 8 XSttftP 

so 5 9 4 3 ^*'(7 7^) 

6 0 DNAfyy - ' 

6 1 mm am) ■ 

6 2 IeHE&S! 

6 3 =%—9 — 

6 4 #4M**7 7-r/<- 

6 5 

6 6 mnwm^tmmm^ m-m) 

6 7 &*3jBtt**tt*fbttJffi (3g-«) 

6 8 **tt*^«f«" " ' : ■ 

40 6 9 t7^^ X/W 

7 0-'-41i ^^-flciiotl^t? 5 y? y 
X/V 

7 1 Vi* y htt 

7 2 vm&^'tt-t v^yir y X/u 

7 3 mm 

7 4 sptgx K#tt* y y h y x/v • *f a > 

-y— . 

7 5 ffi*«ft«l6W»«:tt«#VX 

7 6 BLfs.*~?=-r~ * 

so 7 7 JEEAfl»«'llf , tfS#-t-vMab#^X 
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78 

7 9 ^t—^vJ?— 

8 o m-M^n.<Dt^(om^^^^- 

8 1 3i u<<— ^— -r— ^/v 

8 2 • 

8 3 ?y/77>=- KA- (SP-^ya-f-f 

".8 4 yv's* M*-#y=-f^ 

^) 

8 5 - • • • in JliS JPj&ffl => /v- 

8 6 mm&m 

8 7 X££« 

8 8 JftiP^-TA' 

8 9 

9 0 *^3t«3tf&^ 

9 1 KS3(lS*ftS#f&J& 

9 2 5/<-BJ£**#aatf&A 

9 3 

9 4 ^< hhjlt?'*— 

9 5 (n-1) #Bftfc'etm*ixfcttJR»flt 

9 6 n#B*fc!tm**l/fc«E*t1fc{*: 



9 7 (n+1) #g£>ClQ±fct}£;ft,fc* 

9 8 Ifettflr** 

9 9 ^Stt 

1 0 0 Rff^nitijP 

i o i 5BHfc* j eas{<t^-o*s=- k/u 

1 0 2 rt»K*WWV**-tV^S(!tUJP 

i o 3 nmmw&&#*mm ■'. 

104 ^ffllHlte2*ci— /P- . 

1 0 5 ^SPffl^Stt^^ 

i o 6 nmsfk 

1 0 7 MffJFStt^^ {j-^zti/UX) 
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